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THE Poughkeepsie bridge over the Hudson river, 
commenced in Oct. 1886, was practically completed 
on Thursday, Aug. 30, by the connection of the 
last river span. The total length cf the structure, 
including the shore approaches, is 6,777 ft., but the 
more important portion spaning the river is finished. 
Six months more will probably complete the ap- 
proaches, of which there is yet remaining to erect 
about 2,700 ft. The connection of the last river span 
was fitly celebrated by the presence of the officers of 
the Union Bridge Company, the Chief Engineers of 
the Union, Manhattan and Poughkeepsie bridge 
companies and some invited guests. In the even- 
ing a collation was given to the 200 bridge employés 
at the Arlington in Poughkeepsie. The Union 
Bridge Company, who were the engineers as well 
as the contractors for building this important struc- 
ture are to be congratulated upon the manner in 
which they have triumphed over many difficulties ; 
and further,upon their able representatives on the 
work, Chief Engiueer J. F. O’ROURKE and Messrs. 
WILLIAM and RoORERT BAIRD, who have proven 
their ability in the many trying circumstances at- 
tending the construction of this work. 


———— 





THE Chicago & Northwestern Railway docks at 
Escanaba on Lake Superior are enormous both in 
the proportions of the docks and in traffic handled. 
This traffic is 1,800 to 2,400 cars daily, dependent upon 
the supply of vessels; there are 25 miles of track in 
the yards, requiring 15 switching engines and 500 
men to operate the average of 128 trains per day 
using them. Besides over 2,000,000 tons of ore 
shipped here last year, there were 150,000 tons of 
coal and 30,000,000 ft. B. M. of lumber handled. 
The construction of the docks is similar to that at 
Ashland. The docks are 1,500 ft. long, 47 ft. 2 in. 
high and about the same in width, These docks 
are covered with wedge-shaped pockets 21 ft. deep. 
and these have an aggregate capacity of 35,000 tons, 
or 120 tons each; above these pockets are the rail- 

-way tracks resting on a deck of 3-in. oak and _ pro- 

vided with openings between the rails for the en- 
trance of the ore, etc. At the bottom of each pocket 
is a door 8x4 ft. provided with a steel spout 36 ins. 
wide and 21 ft. long, which leads the ore from the 
bins to the vessel to be loaded. The docks are 
lighted by electricity and are protected by a system 
of fire hydrants. Besides the larger dock of 35,000 
tons, there are three older docks of a combined 
capacity of 60,000 tons. In the week ending June 
24, 101,522 tons were shipped in 80 vessels. 
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THE new Aqueduct Commission, through its 
committee on Finance and Audit, on Aug. 29, ques- 
tioned some of the acts of the old Commission in 
the allowance to contractors for rock excavation 
outside the normal line originally fixed. The com- 
mittee report admits that hard rock cannot be cut 
as with a saw or a knife, and that in blasting to a 
given line, rock may be taken from outside that 
line. But it believes that the contractor should 
have taken this fact into consideration in fixing 
his price on the paid section, and that the extra 
excavation is greatly dependent on the skill or 
carelessness of the workmen and the character of 
the explosives used. The Commission then adopted 
resolutions to the following effect:—That the re- 
port of this committee be submitted tothe Corpora 
tion Counsel for his consideration and advice as to 
(1) whether the allowance of $585,498.85 made to 
contractors for tunnel<excavation done prior to 
May 23, 1887, outside of the 12-in. brick lining 
masonry was lawfully made; and if not lawful 
whether this amount can and should be deducted 
from money now due to the contractors ; (2) whether 
the Chief Engineer had the power to fix a line for 
tunnel excavation for work yet to be done and dif- 
fering from the contract normal line ; and if he had 
no such power, whether the $152,890,90 paid for this 
allowance since May 28, 1887, can and should be 
deducted from the retained percentage of the contrac. 
tors. The present Commission then formally re- 
scinded the resolution of the old commission of Dec, 
30, 1887, defining and limiting the cross-section of 
the tunnel, and all other resolutions prescribing 
rules and methods for regulating the measurement 
of tunnel excavation, 


THE Gatling Ordnance Co. has been organized with 
21,000,000 capital to cast heavy steel guns on the 
new process of Dr. R. J. GATLING, the well known 
inventor of the gun of that name. The process is 
as yet secret, but it includes the gradual cooling of 
the metal from the core while the outside of the 
gun is kept ata high temperature. The patents 
also cover the use of certain other metals in combina- 
tion with the steel, which it is claimed increase the 
strength and homogeneity of the material. The 
Hon. THEODORE Moss, of New York is President of 
the new company. Work is to be commenced at 
once, 
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THE city of Baltimore is taking steps toward the 
removal of grade crossings CHAS, H. LATROBE has 
prepared plans for removing from the streets the 
tracks of the Northern Central Railway, which will 
be submitted to the City Council at its next meet- 
ing. Al) the tracks are sunk below grade and are 
enclo“ed with retaining walls, with parapet extend- 
ing 4 ft. above the street level. The depth of the 
track below the street level is from 6to 20 ft. Centre 
Street and Madison Street are to be carried across 
the railway by viaducts. A new station is also to 
be built. The total cost of the whole improvement 
is estimated at #800,000. Arrangements for the 
division of this expense between the city and rail- 
way company are yet to be made. 

It is reported that the Penna. R. R. Co. has de- 
cided to immediately begin the erection of five 
great shops at East Altoona, to cost $500,000. These 
shops are to have a capacity of 150 locomotives per 
year and will employ 1,600 mechanics. 
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AT the last meeting of the Forth Bridge Com- 
pany the Chairman stated that the bridge would be 
finished in October 1889. 

THE Mexican National Railway expects to close 
the break in its line northward some time this month. 
This will make another all rail route from the 
United States to the city of Mexico ; but by way of 
the Gulf coast instead of El Paso. 

THE first triple expansion pumping engine in this 
country is said to be the engine recently built by E. P. 
ALLIs & Co. of Milwaukee, for the water-works of 
that city. The duty guaranteed was 115,000,000 ft. 
lbs.; but the test is reported at 129,000,000 ft.-lbs., 
with anthracite coal and no deductions of any kind. 

THE most serious railway accident of the week 
was a crossing collision at Lima, O., on Sept. 4. The 
west bound express of the Pittsburg, Fort Wayne & 
Chicago, consisting of baggage, express, passenger 
and vestibule cars, was an hour late and was ap- 
proaching the city at a high rate of speed : a Lake 
Erie & Western accommodation train was on the 
crossing and the baggage car was struck by the en- 
gine of the express. Only one man was injured. 
The engineer of the express stated that he tried to ap- 
ply the brakes at the usual distance from the cross- 
ing, but that they refused to act. The accident is 
very similar to the one at Chicago, reported in our 
issue of Aug. 25.——On Aug. 29 the boiler of a Le- 
high Valley freight engine exploded, near Wilkes 
Barre, Pa. One man was killed.——On Sept. 3, 
some cars of a freight train on the Saginaw division 
of the Port Huron & Northwestern, ran off the track 
near the south approach of the Black River bridge 
at Port Huron, Mich., and the train ran nearly 
across the bridge before it was stopped. 

segicieiennong 

THE following bridge accidents are reported ; On 
Aug 27, the Credit River bridge on the Credit Val- 
ley division of the Canadian Pacific, gave way under 
a freight train and an engine and two cars fell into 
the river.——On Aug 27, a bridge on the Oregon 
Railway & Navigation Co.’s road, near La Grande, 
Ore., was badly wrecked by a runaway train with a 
derailed truck.——On Sept. 1, the false-works of the 
new Illinois Central bridge at Cairo, Ill., were swept, 
away by drift in the river.——Bridges have been 
washed away on the Missouri Pacific in Texas, and 
also a bridge at Ambleside, Pa,——The Northern Pa- 
cific bridge at Bismarck, Dak., is reported to be in 
danger from a threatened land slide. 


—° 


DurtneG the week there have been serious floods in 
Mexico, caused by continual rains. The cities of 
Leon, in Guanajuato, and Villa-Lerdo, in Durango 











suffered.——-In Canada, several 
washouts have occurred on the Canadian Pacific 
between Montreal and ‘Winnepeg.—A 
struck Havana (Cuba) and a part 
Sept. 4. 


have especially 


cyclone 
of Florida, on 
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EARTHQUAKES have occasioned much damage in 
New Zealand, according to London dispatches of 
Sept. 2. Five shocks were felt during half an hour. 
The spire of the cathedral in the town of Christ- 
church was destroyed and many other buildings were 
damaged. 
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Two items in the annual report of the English 
Postmaster-General are worthy of note. One istha 
of the 1,700 lines of wire entering the Central Tele 
graph Station in London not one is above ground 
the other isthat during the year the number of 
telephone subscribers increased by 92, which as the 
correspondent of the New York Times well notes, 
“must bring the whole number of telephones used 
in Great Britain and Ireland fully up to the leve 
of Brick Church, N. J.” 

sntiamabicnbaaiait 

Dr. ERNEST WIESENBAUER, Professor of Geology 
in the University of Heidelberg, has been investi- 
gating the natural gas deposits about Findlay, 
Ohio, with a very sensitive telephone apparatus. 
He thinks the extent of the gas field is underrated ; 
and he concludes that there is about one mile of 
more or less non-conducting strata between a huge 
gas cave and a glowing furnace. He thinks this gas 
cave is of huge proportion and on an average not 
more than 1,200 ft. from the surface, and even less 
beneath Findlay. He also expresses the opinion 
that this gas might easily explode. It might be 
added that American scientists express grave doubts 
as to the correctness of the German professor’s ob 
servations and conclusions. 

- * 

PHILADELPHIA CITY COUNCILS has an amended 
elevated railway bill before it which may excite 
some interest; especially as rumor hasit that the 
Pennsylvania R. R. Co. is interested in a new route 
of this character. Pennsylvania men, héwever, deny 
the rumor. 

CoL. MERRILL, Maj. STICKNEY and Maj. MaA¢ 
KENSIE, constitute a board of U. S. Engineers 
ordered to Pittsburgh to report on the continuance 
of the system of moveable dams on the Ohio river. 
This is in accordance with a provision in the last 
River and Harbor bill. The report is to be sub- 
mitted to the next Congress. 

sii es 

The Kansas City cable road is using an eleetric 
light signal to warn people at Fifth and Main Streets 
of the approach of a cable train. When a train is 
coming a red light is shown and a bell rings. The 
device is claimed to be new and used here for the 
first time. 

iSiabiieastiigp Leesan 

IN referring to an international steel rail pool, 
which English manufacturers are reported as trying 
to arrange with German and Belgian makers, the 
Berlin Kuhlow’s says that English steel rail makers 
must first come to an agreement among themselves 
before suggesting an international arrangement. 
It thinks that this home agreement is unlikely in the 
present state of trade. 

—_— + 

THE California State Harbor Commission, through 
its Chief Engineer, MARSDEN MANSON, reports that 
the use of canvas saturated with paraffine paint and 
covered with red-wood battens affords a protec- 
tion against the teredo, if properly applied, for a 
considerable number of years. But it is not im- 
pregnable to rot. The most successful anti-teredo 
remedy of this character tried there is reported as 
that used by Col. MENDEL in building the Lime 
Point wharf 20 years ago. It consisted of ship’s 
felt, coal-tar pitch and battens. 

+ 

A NEW cable line has been laid between Cuba and 
Hayti, connecting Cuba with Porto Plata, San 
Domingo, Curacoa and Venezuela. 
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Tue Krupp Works, at Essen, are to manufacture 
aluminium, after the process of Prof NETTO, of 
Dresden. Cryolite from Greenland is to be the min 
eral used ; and chemically pure aluminium is prom- 
ised at the low rate of about $1.55 per pound, 
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Iron and Concrete Adapted to Resist Trans- 
verse Strains. 

In a paper read before the Technical Society of the 
Pacific Coast in January, 1888,G. W. Percy gives 
an account of the various experiments of THADEUS 
Hyatt, of England, on compound iron and concrete 
beams, and discusses at length the new arrange- 
ment of the iron_bonds proposed by recent experi- 
menters on the Pacific coast, particularly the 
methods employed by Mr. JACKSON and Mr. E. L. 
RANSOME. 

With the introduction of Portland cement, con- 
crete construction became of more importance jin 
modern building, until not only the foundations 
but the entire walls, arches, floors and roofs of 
structures have been made of it, and moulded trim- 
mings and ornamental blocks are frequently cast 
and set in walls, taking the place of cut stone. 

The cheapness of the materials composing con 
crete, its compressive strength, enduring and fire 
resisting qualities, together with the fact that it 
can be prepared by unskilled labor under intelligent 
direction, make it valuable for permanent struc 
tures. Its low tensile strength and liability to fail 
under tensile or transverse strain without previous 
warning, has prevented its use for beams, lintels or 
floors, unless supported by iron beams or similar 
means, 

About a dozen years ago THADEUS HYATT made a 
great many experimental combination beams of 
iron and concrete, using the iron in a variety of 
ways,—as straight ties, truss rods, flat pieces of iron 
placed either horizontally or vertically,—and with a 
creat many styles of anchorage and washers. The 
conclusion arrived at was that iron and concrete 
could be so united in a beam that it could be de- 
pended on under all circumstances for its full ten- 
sile strength. The method selected by Mr. Hyatt 
as best, was to use the tie iron as thin vertical blades 
near the bottom of the concrete slab, extending its 
entire length and bearing ou the supports ut both 
ends. These blades were anchored by round wires 
threaded through holes punched opposite each 
other, extending transversely and at intervals of a 
few inches, This made a sort of skeleton or grid- 
iron. 

Although there seems to have been no defect in 
this system or failure in its application, this 
method has not been extensively used eitherin Eng- 
land or in this country, probably on account of the 
general disinclination to adopt new methods of con- 
struction. 

In 1884 Mr. JACKSON, of San Francisco, made a test 
of a Hyatt light slab, 4 ft. 6 ins. square and 8 ins. 
thick. The slab had 19 wrought iron blades 1x \ 
ins. placed near the bottom of the slab, 2%4 ins.apart, 
threaded by ¥ wires in. diameter,6 ins. apart. The 
concrete was composed of one part Portland cement 
to two of sand, and 62 days old, supported by 3-in 
bearings at each end, and loaded with pig-iron. 

In loading the pig-iron,care was taken not to bond 
it by laying any bars in the direction of the length 
of the blades, and therefore the pile assumed some- 
whet a pyramidal form near the top, thus throwing 
more weight toward the center of slab. A fine crack 
was first observed when the load was about 20,000 
lbs. ant the deflection Jy in. This breaking load was 
equai to 2,000 Ibs. per sq. ft., or safe load of 338 lbs. 
per sq. ft., with factor of safety of 6. 

In another test Mr. JACKSON had prepared a beam 
7 14 ins. in section and 10 ft. 6 ins. long. Near the 
bottom were seven vertical blades of iron extending 
the entire length; three of these were 4x1 in. and 
four were x 1 in., with ‘4-in. wires threaded 
through every 3 inches. Near the top were bedded 
two cast-iron rope moulding bars, to assist the 
compressive strength of the concrete (an unneces- 
sary precaution). The concrete at top and bottom, 
for about 4 ins., was one part cement to one of sand; 
center portion, one of cement to two of sand. The 
beam was supported by 9-in. bearings at either end, 
leaving 9 ft. in the clear. It was loaded with pig- 
iron piled across the beam, bonded only by thin 
hoop-iron. Mr. JACKSON expressed his belief that 
the beam would support 27 tons, and deflect 1 in, 
before breaking, basing his estimate on the assump- 
tion that the tensile strength of the hoop-iron used 
was 60,000 Ibs. It broke under a load of 53,654 lbs., 
or 26.8 tons, by separating all the longitudinal blades 
on the line of one of the cross wires near the center. 

The deflection just before breaking was 1, ins 





Fine cracks appeared at some of the wires near the 
center when the load was about 42,000 Ibs. and the 
deflection \ in. 

This breaking load of 53,654 lbs. was equal to 
about 6,000 lbs. per ft., or 1,000 lbs. per ft., with 
factor of safety of 6, which would evidently be a 
perfectly safe permanent load, as the deflection with 
9,000 lbs. was too slight to be observed. 

These experiments, Mr. PERCY says, together with 
the results of Mr. HyATtT’s tests in London, should 
satisfy the most skeptical of the practicability of 
obtaining the full tensile strength of iron as a tie in 
concrete constructions. The only cbjection to be 
urged against this method is, that by punching 
holes for the cross-wires the effective area of the tie 
metal is reduced, and the labor of punching holes 
and threading wires is quite an item of the cost. 

Mr. E. L. RANSOME has devised a method of ac- 
complishing the same results in which the objec- 
tions mentioned above do not exist. The use of old 
wire cables, whose irregularity prevented their slip 
ping, as a bond, suggested to him the idea of twist- 
ing square bars of iron or steel and imbedding them 
in the bottom of concrete girders or flat slabs, as 
shown in the accompanying illustration. The ad- 





Iron and Concrete Construction. 


vantages of this method over any that preceded it 
are considerable. The twist in the bar would cause 
it to be held securely at every point along its length, 
instead of at intervals of several inches ; no metal 
would be wasted by punching holes, and no extra 
iron required for anchors. The labor of twisting 
the cold rods would be but a trifle, and the entire 
sectional area of the iron could be placed just where 
it would be most effective. 

Moreover, it has been demonstrated by experiments 
that the process of twisting the bars strengthens, 
rather than weakens them. Mr. RANSOME immedi- 
ately patented his improvement, and it is now quite 
extensively used in San Francisco. 


Mr. PERcY continues thus : 


A test was made of a slab 12 ins. wide, 6 ins. deep and 
18 ft. long, composed of one part Portland cement to five 
parts gravel and broken granite, with six twisted rods 
lg X Win. imbedded near the bottom. When about four 
months old, the slab was tested by being placed on 
blocks bearing 12 ins. at each end, leaving 16 ft. between 
bearings; loaded uniformly with sand piled on planks 
laid across the slab. Such a slab without ties could 
hardly be expected to sustain its own weight. 


RECORD OF TEST. 


Deflection 


Load.—Lbs. in inches. Remarks. 


2.830 a: y 
31640 ig { = 1,820 Ibs. to 14. 
4,450 34) 

5,260 1 »> = 810 lbs. to 4. 

6,070 114) 

6,745 1%) 

7,420 134» = 630)bs. to 14. 

7,960 2 

8,500 244) 

9,040 2% > = 540 Ibs. to 44. 

9.580 234 | 

9,985 So) eee 

10,390 my = Ra whe 


10,660 broke by crushing the concrete about 
2ft. from the center. 


The side split for some distance near the center of the 
fracture at about the neutral axis, ; 


Another test was made, extending over several 
months,ofa full size section of a sidewalk arch and 
beam, 544 ft. wide, 15 ins. deep at beams and 6 ins. 
thick at center of elliptical arch, and 16 ft. between 
bearings. There was one \x1% in. twisted rod 
near the bottom on each side, forming the beams. 

A total weight of 90 tons was piled upon a plat- 
form of planks, erected on the slab to give room for 
the weights. The result of this loading was the 
opening of several cracks, 14 in. wide at the bottom 
and extending to within 2 ins. of the top ; the deflec- 
tion was6\¢ ins. but the slab did not collapse. After 
standing several days in this condition, more 
weight was applied, and the concrete crushed near 
the center. 

Concerning this remarkable result Mr. PERcy 
says: 

Before analyzing the remarkable results of this test, let 
us consider the proper method of estimating the strength 
of such composite beams. 

We must consider what is to be the effective depth of 
such a beam. It is evident the center of the tie-rods 
must be taken as the center of lower member ; but the 
center of upper member is not so easily located, though 
it must lie near the top of the concrete. 

It is evident that all the concrete above the neutral 
axis is subject to compressive stress—that stress being 
greatest at the top surface, and diminishing regularly to 
the center. Itis also evident that as a beam deflects (and 
concrete, as it is well known, yields very little to com- 
pression) nearly all the strain must be met by a compara 
tively thin portion at the top. 

It has appeared reasonable to the writer to assume the 
center of the top member as one-twelfth of the distance 
from the top surface to the tie-rods, and to consider that 
the concrete (one-twelfth of the depth) above and below 
this line must be sufficient to meet the compressive stress, 
Thus, if a beam is designed with a total depth of 15 ins., 
and the center of tie-rods placed 3 ins. above the bottom 
of concrete, it would leave 12 ins. as the entire depth from 
top surface to center Of lower member. One-twelfth of 
this distance would be lin. as the center of top member, 
thus leaving as effective depth of the beam 11 ins., and 
the thickness of top member 2ins. Then if a 1xl-in. bar, 
with tensile strength of 25 tons, is used for the lower 
member and concrete that would crush with 1 ton to the 
inch, at the top, the beam should have a width of 124 
ins. to equalize the strength of the iron. 


Applying this rule to the sidewalk arch Mr. 
Percy finds the theoretical breaking load to be 22!¢ 
tons at the center or 45 tons distributed load. As 
this result is obtained by using 20 tons per square 
inch as the ultimate tensile strength of wrought- 
iron bars, which will be considerably exceeded by 
good iron, we may add 25 per cent. to this result and 
assume that 60 tons load should break the rods. 
Such a load would, in this case, produce a tensile 
strain of 1.0 tons on 44 sq. in. of section of :ron,and 
a compressive stress of 120 tons on 132 sq, ins. con- 
crete. 


Mr. PERCY continues as follows: 


As concrete does not yield to compression more than 
about one-thousandth part of its length before «rush- 
ing, it is e.ident, that as d- flsetion increxs:'s in beams 
of this construction the neutra! axis must move up- 
wa'd or nearer the top member, thus making less 
proportional stra’n on tbe lower and more on tue upper 
member. This was very apparent in this test, for 
when last seen by the writer the. cracks due to exten- 
sion had reached to within 2 ins. of the top of the 
slab, showing conclusively that the neutral axis must 
be still bigher, 

Now, while this may account very satisfactorily for 
the iron rods not breaking, as they then bad a leverage 
of at least ten inches from the neutral axis, it does not 
account forthe concrete not crushing, as the entire 
area of concrete then above the neutral axis could not 
be more than 100 in. and its greatest leverage about 
1% ins. the stress would amount to the enormous load 
of 4.8 tons per sq. in. for 60 tons load and 7.2 for 90 tons. 
It is ineredible that concrete of such quality could 
resist such stress for a moment. 

It appears to the writer that some of the compressive 
strain must have been transmitted to the four thick- 
nesses of plank forming the bottom of platform, and 
some of the load, by friction at the sides, Ifthis be so, 
it renders this experiment worthless so far as the 
ultimate strength is concerned but could not affect the 
early stages of deflection. This arch and beam was 
designed to carry 400 Ibs. per. sq. ft. or total load of 
164 tons. When loaded to that extent its deflection 
was only about one-quarter inch. At this stage it 
could not have been relieved by the planks or the 
friction of sand onsides of curbing. The fact that 


such construction will deflect so much before breaking 
is a point in its favor, as it gives ample warning when 
itis overloaded. There have pow been laid in fhis 
city about 50,000 superficial feet of sidewalk with sana 
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from 10 ft. to22 ft. and there are no signs of failure or de- 
flection under the heaviest loads that have been placed 
on them. 

The writer has appiied this system in a variety of 
ways. The lintels over store fronts areas shown inthe 
accompanying iliustration and have 15 {t. clear span to 
earry three stories of brick walls and wood floors, are 
of concrete 22ins. wide, 2 ft. 10 ins. bigh (with belt course 
molded on), and have 10 one-inch rods near the bot- 
tom. These lintels extend along both fronts of the 
building, and over the supporting piers are placed three 
one inch iron rods near the top, thus giving the effect 
of a continuous girder, although they were not needed 
for strength. 

In conclasion Mr. PERCY suggests that in the 
construction of bridges, dams, aqueducts and reser- 
voirs, this method could often be used to very great 
advantage. In his opinion such structures as the 
Eddystone lighthouse could have been built better 
and for less money in this than in any other way, as 
there would have been no trouble in dovetailing the 
stones together, and the anchorage could have been 
made more secure by using twisted rods, extending 
them to any depth in the rock, and grouting with 
cement. It is now generally admitted on the Pacific 
coast that concrete foundations for heavy engines 
are better than almost any others. Mr. PERcY 
suggests that anchor bolts in such foundations, 
should be of twisted iron, thus securing a hold 
along their entire length, and not at the lower ends 
only. Moreover, iron so imbedded in Por. land 
cement is perfectly protected from rust and fire and 
cannot deteriorate with age. 
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Standard Measures.* 
BY E, A. GIESELER, C. E. 


To measure the length of a line means to deter- 
mine how many times the unit of length is contained 
init. If the measurement is made by actual com- 
parison of the unit with the unknown quantity, 
then it is called a direct measurement; if it is made 
by computation or construction, then it is called an 
indirect measurement. 

On account of the imperfection of our instruments, 
as well as our sensual organs, direct measurements 
‘annot be made absolutely correct, but will in all 
cases only be more or less close approximations to 
truth, the closeness of approach depending on the 
quality of instruments employed and the degree of 
care and ability with which they were handled. For 
these reasons, the direct measurement of a straight 
line, which is easy and simple in theory, present 
great practical difficulties when high degrees of ex- 
actitude are demanded. The primary requirement 
will always be the knowledge with the greatest 
possible exactness of the unit of length, a require- 
ment the importance of which has been fully re- 
cognized only in modern times. ‘ 

The original units of length were found in the 
arm, the palm, the thumb, the foot, the step, etc., 
and from these various dimensions of the human 
body many of the still existing units have been de- 
rived. 

The actual employment of dimensions of the 
human body for the purpose of determining the unit 
of length is not, as one might be inclined to think, a 
matter of a very remote past, in proof ot which I 
will quote a book on surveying, published in 
Germany, by JAKOB KOEBEL, about 340 years ago. 
In this book, the author gives the following instruc- 
tion (accompanied by a wood cut, which 1s repro- 
duced here), as to how the length of a footis to be 
found: 

‘To find the length of a rood in the right and law- 
ful way, and according to scientific usage, you shall 
do as follows: Stand at the door of achurch on a 
Sunday and bid sixteen men to stop, tall ones, and 
small ones, as they happen to pass out when the 
service is finished: then make them put their left 
feet one behind the other, and the length thus ob- 
tained shall be a right and lawful rood to measure 
and survey the land with, and the sixteenth part of 
it shall be a right and lawful foot.” 

With such and similar cruce methods to deter- 
mine the unit of length, there could be no general 
concord in regard to it. Its length would be found 
different each time it was determined and a be- 
wildering variety was the necessary result, which 
in many countries extends into quite recent days. 
In Italy, for instance, there existed in the year 1832, 


*(Reprinted from the Journal of the Franklin Institute, 
August, 1888.] 


215 foot measures of different length,and in Germany. 
at the beginning of this century, there were cer 
tainly not any less, probably many more. Some of 
these, with their lengths expressed in Parisian lines 
(144 lines to the Parisian foot), are given in the fol 
lowing table, from which it will be seen that the 
differences between their lengths in some cases are 
very considerable : 

Table, rendering the length in Parisian lines, of some of the 

foot measures in use in Germany about 1790. 


Parisian Lines. Parisian Lines. 


1. Thorn, 117.8 13. Bremen, : 128.5 

2. Cologne, 121.0; 14. Lippe Schaum- 
WN Reccass 128.6 

3. Weimar, Ib. Mecklenburg 
Schwerin, « 1280 
4. Saxony,. 16. Bavaria, . 120.4 
5. Brunswick, 17. Ulm, .§ BS 
6. Frankfort, 18. Oldenburg, oc WIZ 
7. Stuttgart, 19%. Augsburg, oe! See 
%. Hamburg, 2. Halle, « 133.0 
% Danzig... 21. Nurnburg, 134.7 
10. Dresden, 2. Leipzig. -- 136.2 
l. Munich, 23. Prussia, 198.1 
12. Strassburg... 24. Vienna, 10.0 





That such a chaos in regard to length measures 
could have been endured seems almost incredible 
now, but it must not be forgotten that in former 
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times, when countries were less densely populated, 
and communication was difficult and slow, the 
importance of uniformity in this respect was not so 
universally felt as itis to-day. These remarks ina 
measure also apply to the United States, where 
during the Colonial and a great part of the Admin 
istrative period, many units of length existed, which 
were considerably at variance amongst each other. 
While from the very beginning of our history the 
old English foot was introduced inio the Colonies, 
and while we have therefore escaped the greater de- 
viations that would necessarily have been incident 
on the independent creation of units of length in 
different parts of our coantry, we have not es- 
caped the smaller deviations incident on inexacti 
tude in copying the unit of length. 

Hence, in a great measure, the perplexing diffi- 
culties and contradictions that are frequently en- 
countered, when old surveys have to be referred to. 
In the surveys, for instance, made at various times 
of the land now covered by the city of Brooklyn, 
four different foot lengths have been employed, 
which are designated by Brooklyn surveyors as fol- 
lows: 

(1) The United States Standard: 

(2) The Bushwick Standard: 

(3) The Standard of the Twenty-sixth Ward: 

(4) The Williamsburg Standard: 
the difference between the longest and the shortest 
of them being about 2 ins. in 100 ft. 


The city surveyor of Brooklyn, when laying out a 
lot, has therefore to measure with the standard em- 
ployed in the survey of that particular vicinity, so 
as not to set himself at variance with the old maps 
and surveys. In one case, the non-obdservance of 
this rule has led to the following unique state of 
affairs: Ina block which is 20 ins. too long, accor- 
ding to correct measurement, the lots have been 
laid out by starting from the two corners and meas- 
uring towards the middle with correct measure- 
ment. The result was that a strip of land 20 ins. 
wide, belonging to nobody, remained between twe 
of the center lots. Houses have since been built on 
these lots, and between them still remains the 
ownerless strip of land, for which the city of 
Brooklyn cannot collect taxes from anyone, and 


which is therefore, from time to time, put up for 
sale on account of unpaid taxes. 

The first attempts to regulate the question of 
length measures were made in France. In the year 
1668, an iron toise (6 ft.) was inserted into one of the 
stone steps of the “Chatelet’’ in Paris, and this so 
called “Chatelet Toise” was accepted thenceforward 
as the standard measure of France. 

About fifty years later, Newton became convin 
ced, through his philosophical researches, that the 
form of the earth could not be a true sphere, but 
must be an oblate spheroid on account of the 
stronger centrifugal force at the Equator If this 
was true. th na degree of meridian measured near 
the Equator could not be as long as one measured 
near the Poles, a deduction which was not corrobor 
ated by the actual geodetical measurements in ex 
istence at that time. Inorder to decide the dispute 
that arose in the scientific world on this question, 
the French government resolved to have measured 
two meridional arcs, one as near to the North Pole 
as possible, and the other in the vicinity of the 
Fquator. 

Two expeditions were accordingly sent out, one 
under Maupertius, to Lapland, and one, under 
Bouguer aud de la Condamine, to Peru, each of them 
being furnished with an exact copy of the iron toise 
let into the stone step of the Chatelet. The Lapland 
expedition was shipwrecked on its return voyage, 
and on this occasion its iron toise was damaged to 
such an extent as to make it unfit for further use 
The Peru expedition, however, returned with its 
iron measure in good condition, and the length of 
this so-called “ Peru toise," at a temperature of 61 
F., was now made the legal standard of France 
The motive for this action on the part of the French 
authorities consisted in the fact that the proportion 
of the “ Pert toise’ to certain geodetical dimeasions 
was known, and thus the idea of the natural stand 
ard was already fore-shadowed. It was clearly de 
fined by the two leaders of the Peruvian expedition 
as a measure, based on some constant length to be 
found in nature, and related to the same in a simple 
proportion, which would easily and permanently 
impress itself on memory, so that if the measure it 
self, and even all written records referring to it were 
to be lost through some catastrophe, it might always 
be reconstructed by re-measurement of the natural 
constant on which it was based Bouguer recom- 
mended to adopt for this purpose the length of the 
second pendulum on the forty-fifth latitude ; Conda 
mine, its length on the Equator. 

Neither of these recommendations was carried out, 
and in the course of time they dropped out of sight 
entirely, until about 50 years later, under the 
reign of Louis XVI, when they were revived, to 
gether with a third proposition, namely, that of 
adopting the forty millionth part of the circumfer 
ence of the earth, as the standard unit of length. 
After mature consideration on the part of the most 
eminent French scientists, this latter proposition 
was finally adopted, the main objection against the 
two first ones being that their adoption would carry 
the foreign element of time into the definition of the 
unit of length. In contradiction of the very common 
error that the metric system was given to the world 
by the French Revolution, it may be stated here, 
that the decision in regard to its creation and intro- 
duction was reached under the reign of Louis XVI, 
before the outbreak of the Revolution. 

In order, now, to obtain the length of the natural 
standard decided upon, as accurately as possible, 
the French government ordered a measurement to 
be made of the meridian of Paris between Dun 
kerque and Barcelona. This work was executed by 
Mechain and Delambre between the years 1742 and 
1798, and from the results of it the meridional cir- 
cumference of the earth was deduced, and the forty 
millionth part of it was. made the French unit of 
length under the name cf ‘* metre. ”’ 


Measurements executed subsequently by Lambton, 
Mudge, Svanberg, Schmidt, Gauss, Bessel and others, 
and made by the aid of finer instruments than were 
at the disposal of the French scientists, have shown 
the earth's quadrant to be about 860 metres longer 
than found by them. In the strictest meaning of 
the word, the metre cannot, therefore, be looked 
upon as a natural standard. 


The length found by Mechain and Delambre was 
deposited by them in the State archives at Paris in 
the shape of a platinum bar about one inch wide and 
one-quarter inch thick, the two ends of which were 
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one metre apart at the temperature of melting ice. 

The careful construction and safekeeping of such 
actual standards is looked upon to-day as the real and 
only safeguard against the loss of the unit of length, 
while the idea of the natural standard is not any 
more entertained. 

The modern standard measures are kept in places 
affording the greatest possible safety, and are never 
used for actual measurements, but only for compar 
ing purposes, this even being done under strict reg- 
ulations. The Imperial Standard No. 1, of Great 
Britian, for, instance, is accessible only once in 
twenty years, while for the ordinary purposes of 
comparison a copy of it, No. 6, is kept at the British 
Standard’s office, which isaccessible at all times. 
The comparing of other measures with the Standards 
is done by means of instruments devised for this 
purpose, and called comparators, which wiil be de- 
scribed further on. There are two kinds of standard 
measures in use, viz: end measures and line meas- 
ures. In the first-named the length of the unit is 
defined by the distance at a certain temperature be- 
tween their ends; in the last-named it is defined by 
the distance at a certain temperature between two 
lines drawn on their surface at right angles to the 
direction of their length. 

When comparisons are made, the measures are 
generally supported on rollers, and it is unavoid- 
able that the weight of the bar causes a slight flex- 
ure between the points of support. The comparison 
is, therefore, not made as it should be, with the 
actual length of the bar, but it is made with the 
chord of the curve into which it has been bent. In 
the case of end measures the measurement is taken 
from the center of one end to the center of the other 
end; that is, the chord pertaining to the neutral axis 
of the bar is measured. In the case of line measures, 
the measurement is taken on the upper surface; 
that is, the chord pertaining to the upper fibres is 
measured. Now, it was supposed that the length of 
the neutral axis chord was the one most approaching 
the true length of the bar, and for this reason end 
measures were formerly considered preferable to 
line measures. 

Aside from this, end measures possess an advan- 
tage in the greater facility with which comparisons 
can be made by means of them, an advantage which 
is, however, offset by the danger to which their ends 
are exposed of becoming damaged through the con- 
tact into which they are generally brought with 
peculiarly constructed levers during comparison. It 
is said that ethends of the platinum Standard 
metre of the Paris archives were damaged after a 
comparatively short time to such an exteut as to 
impair the correctness of the measure. To prevent 
further damage, actual contact during comparison 
with this Standard has since been forbidden by 
law. 

The only way to overcome this defect of end 
measures is by constructing their ends of a very 
hard material, that will not appreciably suffer under 
the contact with the levers of the comparat: r. As 
a noteworthy example of this kind, I will here men- 
tion the old Prussian Standard, made in 1837 by 
Bessel, and probably the finest end measure that 
ever was constructed. This Standard consists of a 
cast-steel bar of square cross-section, into each end 
of which is inserted a sapphire, ground in the shape 
of a frustrum of a cone, and set in gold in sucha 
way that the smaller end of the stone protrudes a 
trifle beyond the end of the bar, and that the two 
sapphire ends are 3 ft. apart, at a temperature of 
164° C. Injury to the ends of this Standard is pre- 
vented by their extreme hardness, and a displace- 
ment of them through the rusting of the bar is pre- 
vented by the gold setting of the stones. 

The difficulties incident on the construction of 
such a standard have led in our days to the very 
general adoption of line measures, to the discussion 
of which I now proceed, taking as examples some 
of the Standards that are kept in the Coast Survey 
Office at Washington. 

The first Standard measure of the United States is 
a bronze scale 6 ft. and 10 ins. long, and subdivided 
on silver to tenths of inches, which has been pre- 
pared for the Coast Survey of the United States by 
Troughton of London. When this scale arrived in 
America it was subjected to a very close examina, 
tion by Mr. HASSLER, then Superintendent of the 
Coast Survey, and asa result of such examination 
the yard comprised between the 27th and the 63d inch 
was designated as the one most conforming to the 
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average of the whole scale. On the strength of this, 
such yard was adopted by the United States Treas- 
ury Department as a Standard at a temperature of 
62° F. 

In the year 1856, the British government pre- 
sented to the United States two authentic copies of 
the British Standard of length, which are designated 
in Washington as: 

Bronze Standard No. 11 and Malleable Iron Stand- 
ard No. 57. 

Both are bars of square cross-section and some- 
what longer than a yard ; in the vicinity of each end 
there is a circular hole sunk down to the center of 
the bar, into the bottom of which a small gold disc 
is inserted, on which are engraved five fine lines, 
viz.: two in the direction of the length of the bar 
and three at right angles to them. The length of 
one yard is defined by the distance from the center 
transversal line in one hole, to the center transversal 
line in the other hole, the parts of those lines to be 
used which are situated between the two longitu- 
dinal lines. The standard temperature was given 
by Mr. Atry, the Royal Astronomer, for the bronze 
bar at 61°. 79 F., and for the iron bar at 62°. 58 F, 
The object of locating the graduation of these 
Standards in the neutral axis of the bars, was to 
eliminate the error resulting from flexure, which 
was discussed above. 

In comparing the two authentic Standards with 
the Troughton scale, it was found that the latter 
was too long. The intention having been to adopt 
the English measure and the-Troughton scale hav- 
ing been procured only with a view of getting an 
exact copy of it, it was now decided to introduce 
the authentic Standards received from the British 
government in its stead. This subject will be dis- 
cussed more fully further on. 

When measures constructed of different metals 
are compared with each other, then careful meas- 
urements must be made of their temperature, so as 
to take into proper consideration their different ex- 
pansion. But while these measurements may cor- 
rectly give the temperature of the surrounding at- 
mosphere, they may, under circumstances, not give 
the exact temperature of the bars themselves. In 
order to obtain this value, which is eminently the 
one required in a direct and more exact way, 
Standards have been constructed, which form metal 
thermometers, on Borda’s principle, and as an illus- 
tration of these, I will now describe the Standard 
metre, which was presented to the United States by 
the French government about 1850. 

This measure is a planed and polished steel bar, 
the two ends of which are one metre apart at the 
temperature of melting ice. 
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Fig. 1, 


Upon each end of the bar there is screwed a small 
steel prism, reaching about half way across it, as 
shown in Fig. 1; the joints between the prisms and 
the ends serve as lines and the measure is therefore 
anend measure as well as a line measure. This 
steel bar rests upon a thicker and somewhat longer 
bronze bar, the two ends of which project beyond it, 
as shown in Fig. 2. 
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Fig. 2. 

At one end the two bars are united by a pin, 
while at the other end they are free in their motions 
of expansion; to prevent any sideway deviations 
during these, there are four guide pieces attached 
to the underlying bronze bar, the top surfaces of 
which extend up-flush with the surface of the steel 
bar. 

One of the guide pieces at the free end of the bars 
bears a graduation and opposite to it the steel bars 
bear a vernier, by means of which the relative move- 
ments of expansion of the two bars can be read off to 
hundredths of a millimetre. 

This system of bars was placed in melting ice and 
kept there for two hours; the vernier at the free end 
then read 4.42mm. 

Then the system was placed in boiling water for 
two hours, when the vernier at the free end was 
found to read 3.80mm™. 


The difference of expansion between the two bars 
corresponding to a difference of temperature of 100° 
C. was, therefore, found to 4.42 — 3.80 = 0.62mm., for 


- a length of 954 mm., that being the distance from the 
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fixed point near one extremity to the zero of the 
vernier near the other extremity. 

In order to determine the absolute expansion of 
each bar, an instrument was constructed by means 
of which a constant length could be inscribed on 
them. This instrument consisted of a steel beam 
compass, the two points of which were one metre 
apart at the temperature of melting ice, and which 
was constantly kept in a trough of melting ice, 
through the bottom of which its points protruded. 
The bars were now placed in melting ice for two 
hours and then the beam compass, always remain- 
ing in its trough, was placed on one of them in such 
a way that it rested lightly on one of its points, 
while with the other one a short are of a circle was 
described ; then this latter point was allowed to rest 
at the extremity of the arc just drawn and a similar 
one was described with the other point. Both the 
steel and the bronze bar, having been marked in this 
way they were now immersed in boiling water for 
two hours, and at the end of this time the process of 
marking on them the constant length of the beam 
compass was repeated in precisely the same way as 
before. The bars having lengthened under the in- 
fluence of the higher temperature imparted to them 
the distance between the second two marks would, 
of course, fall short of the distance between the first 
ones, and the difference between these two lengths 
rendered the absolute expansion for each bar for a 
change of temperature from freezing point to 100° C. 

The following results were in this way arrived at : 

Expansion of bronze bar, corresponding to 100° C., 
1.07030mm. 

Expansion of steel bar, corresponding to 100° C., 
1.0502mm. 

The difference between the two absolute expan. 
sions is 0.6528mm., which renders 0.6228™™. fora length 
of 954mm., a result which agrees very well with the 
one found before by reading the vernier. 

The coefficients of expansion corresponding to a 
change in temperature of 1° C., are- 

For the bronze bar, B = 0.017030™m. 

For the steel bar, S=0.010502mm. 

The diffe~ence between the two, 0.006528mm., re- 
duced to a length of 954mm., is 0.006228. which is the 
amount of change in the reading of the vernier for a 
change of temperature of 1°. 

At the hand of these figures, it is now easy to de- 
termine the actual length of the steel metre for any 
given reading of the vernier. Let t be the tempera- 
ture at which such reading is taken and let the 
following designations be introduced : 

Mo = 1m = length of steel metre at 0° C. 

Mt = length of steel metre at t° C. 

10 = 4.42 = reaying of vernier at 0° C. 

lt -= reading of vernier at t° C. 

Then we have: 
it = 10 — 0.006228 t 
or 
jo— It 
t=-— 

; 0.006228 

Introducing into this equation the value for (, 
which we obtain from Mt—Mo=St, wherein 
S = 0.010502m™m., we have: 

jo— |r 
Mt—Mo= ————S 
0.006228 
or 


0.010502 
Mt = im + (4.42—1t)—— 
0.006228 


in which equation the second term on the right 
side gives the amount in millimetres to be added to 
one metre in order to obtain the actual length of 
the steel bar at a temperature of t° C. The amount 
of this temperature can be determined from the 
second equation given above. 

Before leaving the subject of standard measures 
proper, their latest form should be mentioned, as 
devised by the International Commission on 
Weights and Measures, at Paris. This commission 
was created about 1870, and consists of delegates of 
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nearly all civilized countries. Under its supervision 
standard measures of length are made of a composi- 


tion of platinum and iridium and 
applicants. 

The shape of the cross-section of these standards, 
which is shown in the diagram, has been devised 

with a view of combining lightness and 
strength, so as to reduce to a minimum 
the error incident on flexure. In the 
line measures, the graduation is located 
on the plane indicated by a heavy line, 

Fig. 4. and in the end measures the point of 
contact is in the center of the cross-section. Asa 
matter of general interest, it may be added that the 
price of one of these standards is 2,500. 

Having in the foregoing discussed various forms 
of standard measures, we now proveed to inquire 
into the appliances by means of which other mea- 
sures are compared with them. Obviously there 
must be two classes of these comparators, one for 
end measures and one for line measures. The foun- 
dation principle of all of them, however, whether 
they belong to the first or to the second class, is 
the same, viz.: that of magnifying the exceedingly 
small quantitics with which they deal, ina known 
proportion, to such an extent that they can be dis- 
cerned and measured. 

One form of the first class is based on an applica- 
tion of levers with long and short arm:,as shown in 
diagram 5. The fulcrum of the lever A is con 
nected immovably with the support on which the 
bar rests, while that of the lever B can be shifted by 
means of a micrometer screw with a graduated 
head. The long arm of each lever carries a vernier 
at its summit, moving alongside of a graduated arc 
and is pressed in the direction of the arrow by means 
of a light spring. When a comparison is to be 
made, then first the standard measure is to be 
placed between the short curved arms in such a 
position that the vernier of lever A is moved 
through the contact to the zero mark of its arc; 
then the fulcrum of lever B is shifted by means of 
the micrometer screw until its vernier also reads 
zero, and now the reading of the head of the micro- 


furnished to 





Pig. 5. 


meter screw is taken. Precisely the same operation 
is then gone through with the measure that is to be 
compared, and the difference between the two read- 
ings of the micrometer screw then renders the differ- 
ence in length between the two measures. 

The support on which the measure rests is con- 
structed in an instrument of this kind of two rules 
of different metals, one lying above the other and 
forming with ita Borda thermometer, similar to the 
standard metre described before. With the best in- 
struments constructed on this principle, differences 
of the 1,000 part of a millimetre can be measured. 

Anotherform of comparator consists in a sensitive 
spirit level mounted on a strong brass plate, which 
swings around a horizontal axis. Through the brass 
plate passes a micrometer screw with a graduated 
head, the lower end of which screw is brougnt into 
contact with the upper end of the measure, this 
latter being placed in an upright position and its 
lower end resting on a fixed point at the bottom of 
the apparatus. After the standard has been placed 
into the described position, the screw is turned up 
or down, as the case may be, until the spirit level 
indicates the horizontal position of the plate, when 
the reading of the graduated head is taken. The 
measure to be compared is then treated the same 
way and the difference between the two micrometer 
readings renders the difference in length between 
the two measures. 

A very ingenious construction of a reflecting com- 
parator has been made by Mr. SAXTON for the Coast 
Survey, and its main features may be described as 
follows: 

When oneend of the measure abuts against a fixed 
point, the other end, designated A in Fig. 6, is 
brought into contact with a small horizontal bar S, 
sliding between guide pieces and being pressed 
lightly by a spring, in the direction of the arrow, 
against such end A. To the sliding bar are attached 
two arms, connected by a small chain which winds 
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itself around a vertical axis, carrying a mirrorm m. 
The bearings in which this vertical axis revolves do 
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Fig. 6. 

not participate in the sliding motion of the bar, and 
the occurence of such motion must, therefore, cause 
the mirror toturn with the axis to which it is at 

tached. Ata distance of about 20 ft. from this ap- 
paratus there is a graduated arc of a circle, the 
center of which is located in the vertical axis of the 
mirror. To the middle of this are is attached a 
telescope, the line of collimation of which is perpen- 


dicular on the direction of sliding bar 
and measure and passes through the 
axle of the mirror (see Fig. 7). 

When the latter stands parallel to the 
sliding bar. then evidently the zero or 
middle point of the graduated are will 
be reflected by it into the cross-hair of 
the telescope ; any slight deviation from 
this position of the mirror will at once 
become apparent by another point yrad- 
uated arc being reflected into the cross- 
hair. From the difference of these re- 
flected scale readings, the difference in 
length between two measures succes- 
sively, introduced into the apparatus is 
easily found, the limit of exactitude in 
the case of the Coast Survey instrument being the 
25,000th part of an inch. 

(TO BE CONTINUED.) 
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Fig. 7. 


Aluminum Alloys by the Heroult Process. 

The high tensile strength and ductility which 
aluminum imparts to certain other metals, such as 
copper, iron, etc., when entering into alloys with 
the same, have engaged the attention of metallur- 
gists for some time, and it is safe to say that these 
valuable properties will insure the metal a large 
and ever increasing market just so soon as it can be 
produced at a moderate price. With a view to that 
end, the starting of the aluminum smelting works 
of which we are informed by a recent number of the 
Schweizerische Bauzeitung, appears to us to be a 
step in the right direction. 

The Swiss Metallurgical Co., of Lauffen-Neuhau- 
sen, Canton Schaffhausen, Switzerland, is en- 
gaged in successfully producing alloys of aluminum 
on a large scale, making use of the Héroult patent 
proces3. This process consists in melting down 
certain refractory metallic compounds by the elec- 
tric current and with the aid of certain electrodes, 
and in subsequently reducing the metals contained 
therein by electrolysis. The neyative electrode is 
here the metal to be alloyed to aluminum, as, 
copper, iron, tin, the positive electrode being the 
carbons immersed in the molten alumina. 

The current is supplied by two dynamos, each of 
6,000 amperes and 2 volts, driven by a 300 H. P., 
Jonval vertical turbine, while a separate dynamo of 
300 amperes and 65 volts is used as an exciter. The 
main difficulty to be overcome by the projectors of 
these works, was the production of a current pow- 
erful enough for the work to be performed. The 
enormous dynamos designed for this purpose, were 
constructed at the Oerlikon machine works, Switz- 
erland, They make but 180 revolutions per 
minute. The magnetic field, having six poles, con- 
sists of a single casting weighing 11 tons for each 
machine. The armature used is constructed on 
the Brown pateat design. Each machine is fur- 
nished with 2 large collectors and contains not less 
than 72 brushes. Copper cables of the size of a man’s 
arm serve to conduct the current from the dynamos 
to the furnace. 

The melting takes place in a crucible, or basin, of 
electrical carbon surrounded by a metallic wrapping 
into which the current enters (negative pole), the 
basin thus forming part of the circuit. 

Metallic copper, broken up into small pieces is 
first placed in the basin (which is then covered up 
by means of plates of graphite, care being taken to 
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fill up all open joints with powdered charcoal. In 
the center of the graphite cover, a space is left for 
the introduction of the suspended carbon slabs to 
which the positive cable is affixed. 

The carbons are then lowered towards the copper 
which is soon melted by the current passing through 
it. Alumina is now added to the copper through 
locks arranged for that purpose, while the carbons 
are somewhat raised. The current passing through 
the alumina melts and reduces the same, the oxygen 
burning the carbon and escaping as carbonic oxide 
gas, while metallic aluminium becomes alloyed with 
the molten copper. By drawing back a 
stopper, the contents of the 
emptied outinto a ladle or ingot. 
recharged after the manner above described, mak 
ing the process a continuous one. 

As mentioned above, the position of the 
slabs in the basin requires to be regulated according 
to the resistance. 


carbon 


basin may now be 


The basin is then 


carbon 


This may be accomplished by an 
automatic device in this form of a chain holding up 
the carbons is connected with a reversible dynamo 
electric motor regulated by the amperemeter 


The intensity of the current found to be best 
adapted for the process, is 12,000 to 13,000 amperes, 
the electro-motive force being from 12 to 15 volts, 
though it was found that the output of the dyna 
mos could be easily increased to 25,000 amperes with 
cut causing any disturbance to the same. 

The same process may be followed for obtaining 
all other alloys of aluminium,excepting those metals 
which become volatilized at the melting point of 
aluminium. 

Mixed alloys, too, may be directly produced by 
this method i. e., copper, silicon and aluminium by 
melting down clay 
alumina. 


containing silica as well as 

The capacity of the plant above described is stated 
to be 660 lbs. of aluminium per day or 6,600 Ibs. of 
bronze containing ten per cent. of aluminium. The 
heats may be continued day and night for months 
without stopping. 

A series of tests, made by Professor TETMAJER, of 
the Polytechnikum at Zurich, illustrating the high 
tensile strength and ductility of the products of 
these works, will be of .general interest to our 
readers. 


Metal. 


Elonga- 








Aluminium bronze “A” ‘ 
= 3 ‘ MeO 
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Aluminium brass 
* Gun steel 

* Wrought iron : 
* Delta metal R 4000 





The tests marked thus * were made by Professor Tet 
MAJER forthe purpose of verification. 

It should be remembered that all test pieces used, 
of aluminous alloys, were cast and turned in the 
lathe. It is generally known that aluminium 
bronze may be forged, upset, rolled and made into 
wire. Thealloy called aluminium brass is valued 
for its hardness and ductility. Another alloy, ferro 
aluminium, when added to steel in minute quanti 
tities facilitates the flow of the metal and keeps it 
free from bubbles. In making ferro-aluminium, 
the same process above described is followed, iron 
simply taking the place of copper. 

We can but regret that our source of information 
failsto mention the cost of production per pound of 
metal. As the dynamos are driven by water power 
the renewal of the carbons burned by the chemical 
processes taking placein the furnace, would seem 
to be the only source of running expense. When we 
consider that the selling price of aluminium is at 
present $12 a pound in Europe, the plant here de- 
scribed yielding an output of 660 lbs. per day ought 
tobe able to produce the metal at a cost far below 
the present figure. The amount of aluminium in 
its alloys with copper @¥eraging only 10 per cent. 
while iron and steel require only one-tenth of one 
per cent. to receive the full bene fit of the combina 
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on, it cannot be doubted that at the reduced price 
which must result from the new process, a large 
market will be sure to open to aluminium and its 
alloys. 

- re 


Manhattan Bridge. 

The new great arched bridge which crosses the 
Harlem river at 18lst St., this city, is rapidly near- 
ingcompletion. The metal work is all done with 
the exception of the railings, the posts of which are 
partly in place. On the western aproach consider 
able work is yet to be done in rock excavation to 
meet the grade at 10th Ave. The parapet is laid on 
the main abutment and on two-thirds of the ap- 
proaches, Of the sidewalks about one-third has 
been laid. The roadway is all to be paved. The 
bridge will probably be finished some time in No- 
vember. 

The accompanying drawing shows the centering 
of one.of the arches of the approach. The arch is 
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The ‘asiaiineas River and Storage Res- 
ervoirs, 

In response to the request of the Chamber of Com- 
merce of New Orleans, Maj. J. W. PowELL, has 
lately written a letter explaining the beneficial ef- 
fects of the proposed storage and irrigation works 
on the western head waters of the Mississippi river 
upon navigation and agriculture in the lower Miss- 
issippi valley. Briefly stated the reasoning of 
Maj. POWELL was as follows: 

To control the lower Mississippi is a problem of 
great magnitude: and to give the channel stability 
and sufficient depth and breadth to enable it to 
transport to the sea all flood water, as ina perfect 
conduit, several] things are necessary, (1) to prevent 
the choking of the channel by excessive sedimenta- 
tion; and (2) to diminish the volume of the floods 
by the storage of water above in the flood seasons. 
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A Shore Arch of the Manhattan Bridge. 


Semi-circular, 60 ft. in diameter and 80 ft. The tim- 
bers in each panel of the centering may be de- 
scribed as follows: the bottom plate is 10x 12 ins. ; 
the center post is 12x12 ins. x 27 ft.; the side posts 
10x10 ins. x14 ft.; the upper horizontals are 10x10 
ins. x14 ft. diagonals and braces are 10x10 ins. 
The semicircle is composed of three planks 
4x14 ins. Oak wedges were used. No attempt 
was made to strike the centers, and they fell 
away from tha masonry owing to the natural 
shrinking and settling of the timbers. 
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HARDENING Woop.—According to Iron a newly 
invented process of hardening wood is being turned 
to practical account by the Germans. The process 
consists in steeping the wood in a bath of caustic 
alkali for 2 or 3 days at a temperature of about 180 
Fahr. after which it remains for 2 or 3days-in a bath 
of hydro-sulphate of calcium. The process is com- 
pleted by a bath of acetate of lead at a temperature 
of about 110° Fahr. Wood thus treated has many of 
the properties of metal and is susceptible of a very 
high polish but is lighter and unaffected by mois- 
ture. 





This storage water may also serve to irrigate the 
arid lands on the Eastern slope of the Rocky 
Mountains. 


The Mississippi and its tributaries receive and 
transport to the sea the drainage of about 1,250,- 
000 sq. miles ; or about 675,000 cu. ft. per second pass 
New Orleans; or 150 cu. miles per annum. 


The average vontribution in cubic feet per second 
of its principal tributaries, in round numbers, is as 
follows: Upper Mississippi, 100,000 cu. ft. ; Missouri, 
120,000 cu. ft.: Ohio, 160,000 cu. ft.: St. Francis, 
80,000 cu. ft.; Arkansas and White rivers, 60,000 cu. 

t.; Yazoo, 40,000 cu. ft., and Red river, 60,000 cu. ft. 
per second. A portion of this grand total poured 
into the valley below Cairo, escapes through the 
Atchafalaya and other bayous even at average stages 
of the river; but probably not less than 80 per cent. 
finds its way to the Gulf past New Orleans. During 
flood stages the outflow by the latter route rises to 
about 1,000,000 cu. ft. per second, but the inflow into 
the valley at such stages may exceed twice the 
carrying capacity of the main branch and the Atch- 
afalaya. Of the three main branches, the discharge 
has been found to rise during floods in the Upper 
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Mississippi and Missouri to three times, and in the 
Ohio seven times the average discharge. 


Observations show that near New Orleans the 
amount@f sediment in transport varies from 1-800 
to 1- part of the total volume, and averages 
about 1-2000 part of that volume. Above the mouth 
of the Missouri the Mississippi carries an average of 
only 1-4500 part of the volume. But the Missouri 
just above its junction with the Mississippi carries 
from 1-200 to 1-5000 part of sediment with an 
average of 1-700 part of the volume. Though direct 
measurements have not been made, observations on 
the Ohio indicate that it is comparatively free of 
sediment. The load of sediment brought in by the 
minor tributaries below Cairo and that carried off 
by the Atchafalaya areunknown. But Major Pow- 
ELL concludes that it is safe to estimate that from 
1-2000 to 1-3000 of the total discharge into the 
Gulf is mud, and that the Missouri furnishes from 
40 to 60 per cent. of this mud. 

The average discharge of sediment from the Mis 
souri is, in round numbers, 170 cu. ft. per second, or 
500,000 cu. yds. per day, or 180,000,000 cu. yds. per 
year. And at flood stages the discharge of sedi- 
ment has been observed to be as great as 4,000,000 
cu. yds. per day. This latter is the equivalent in 
volume to a levee with 100 sq. yds. in cross-section 
and 23 miles long; or 1,000 miles of such levee in one 
year. 

The effect of this sedimentary load on the course 
and character of the river is great, and the principle 
is generally accepted that the cutting power of a 
stream increases rapidly with the increase in sedi- 
ment transported. A stream with a clear flow 
cleans and maintains a fixed channel; while a 
stream gorged with sediment brings about unstable 
equilibrium ; it cuts away its banks here, and piles 
up sediment there, changing the channel constantly, 
and during floods the burden of the water is un- 
loaded on the adjacent lands. This action is very 
apparent along the Mississippi and Missouri val- 
leys. 

Major POWELL states that the prime end to be 
sought is not the diminution of the volume of 
water in the lower Mississippi; but it is to prevent 
the choking of the channel and thus avoid destruc- 
tive floods. The storingof the flood waters on the 
Ohio and Upper Mississippi would at first relieve 
the lower flood plain; but oa the other hand the 
choking of the lower channel would afterwards 
progress at an increased rate, and this storage 
would ultimately increase the dangers. But the 
storage of the waters of the Missouri and other 
sediment-charged tributaries, so as to deposit 
this sediment on the plains, would permit the 
purer waters to open a suflicient channel for them- 
selves and thus to protect the Mississippi. The real 
problem is to relieve the water of its excess of sedi- 
ment and thus prevent lateral cutting and promote 
vertical scouring. 

ie ttcig selena i 


A SIMPLE FILTER.—“ For a long time I have used 
in my butler’s pantry a simple contrivance for filter- 
ing water used on the table, which has been so ser- 
viceable, and at the same time so inexpensive, that I 
venture to recommend it. I took an ordinary glass 
pharmaceutical percolator, and packed the outlet 
with abscrbent cotten so tightly that the water 
could only flow in drops. By means of a piece of 
copper wire for a bale, it was suspended from a hook 
on the lower side of one of the pantry shelves, over 
the shelf of the sink. As often as necessary, water 
is poured into the percolator, and the water-pitcher 
is placed under the outlet. Whenever the cotton 
shows much discoloration—a thing which is easily 
observed, owing to the percolator being of glass— 
the maid replaces it with fresh absorbent cotton. 
It is in all respects the most practical and cheapest 
filter I know of, and has no machinery to get out of 
order, no patent right to carry, and the advantage 
over most filters that the filtering medium is always 
under observation, so that there is little risk of con. 
tamination of the water by accumulations of filth.” 
—Dr. F. A. Castle, in New York Medical Journal 

tiscali ecg 

THE London & Northwestern Railway has de 
cided lately “in deference to the prejudices of its 
American customers,” to institute the system of 
checking baggage. It will keep upythe practice 
after it is once well started, we predict, in deference 
to the prejudices of its English customers. 
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The Steam Buggy. 


As there is just now an epidemic of magazine 
articles devoted tothe evolution of the locomotive 
and railway plant generally, we feel called upon to 
add our mite to the common fund ; and we do this 
by submitting to our readers the “steam buggy ”’, 
a specimen of the genus locomotive which has so 
far escaped attention in the general history referred 
to. The original of our sketch is a colored carica- 
ture published in London on Jan. 1, 1828. But in 
its essential features it fairly suggests what was 
just then the popular fancy in regard to the new 
steam locomotive, and the tendency of much inven- 
tive genius. 

The famous trial of locomotives on the Liverpool 
& Manchester Railway did not take place until 
nearly two years after the appearance of this 
‘prophecy ’’; and in 1827, it was still a matter of 
much doubt whether a railway could be produced 
capable of superseding the coach road for purposes 


to Western Pennsylvania. But the State Legis- 
lature practically voted that his ideas were absurd, 
and that no sane man would suggest the substitu- 
tion of an “iron-horse’’ on the highways of that 
State for the solid flesh-and-blood animal so much 
more familiar to the members of that august body. 

The’ idea seems to have been then practically 
abandoned until locomotive and railway experi 
ments again opened the field. and such technical 
journals as existed about the beginning of the third 
decade of this century began to describe and dis- 
cuss various more or less satisfactory attempts at 
the creation of an “iron-horse ”’ 

Among the earlier of these ventures was the 
steam-coach of W. H. JAMEs, Esq., and Sir JAMES 
C. ANDERSON, which will be found illustrated and 
described in the London Mechanics’ Magazine of 
Nov. 14, 1829. This coach is said to have been in- 
vented in 1824-25, and in its general arrangement 
probably suggested to Mr. ATKEN the ‘“ buggy” 
shown in his caricature. For while the body is a 


1 Atkens Illustralion of Modern Prophecy, or Novelty for the Year 1829 
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of transport of passengers and freight. Many in~ 
ventors then only sought to utilize the roads they 
had by the simple substitution of steam for the horse 
48 a motive power; and the public very generally 
looked forward to some such practical result of the 
introduction of the “iron-horse” as that which 
forms the subject of our illustration. 

The earliest record of a carriage propelled by 
steam on a common road is a crude experiment 
made by NICOLAS JOSEPH CUGNOT, a French army 
officer. He is said to have constructed a working 
model in 1769, and another in 1770; the latter being 
still preserved in the Conservatoire des Arts et 
Metiers, in Paris. JAMES WATT was experimenting 
in this direction in 1769, as was also the American 
OLIVER EVANs at about the same date. WILLIAM 
MURDOCK, Watt’s assistant, actually made in 1784a 
model of a locomotive driven by a “grass hopper 
engine” with a steam cylinder %-in. in diameter 
and 2-in. stroke. Contemporary gossips tell us that 
as MURDOCK was experimenting with this locomo- 
tive one dark night, it ran away from him down 
a narrow country lane, and meeting the village 
parson in its mad rush, it thoroughly convinced 
that good man that he bad indeed encountered the 
Evil One. But after CuGNoT’s time the first road 
locomotive which seems to have done any practical 
work was the ‘“ Oruktor Amphibolus” of OLIVER 
EvANs of 1804. This was a flat-bettomed boat 
mounted on wheels; the same engine drove it 
through the streets of Phildelphia to the river 
bank, propelled its paddle wheels in the water and 
also operated a dredging outfit with which it was 


equipped. EvANs patented his road engine in 1784, — 


and immediately thereafter tried to introduce it 
for the transport of fiour on the roads leading 


4 say Fellow, gwe my Buggy a charge of Coke, your Charcoal is so Dad dear. 
THE PROGRESS OF STEAM. 
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coach capable of seating 4 to 6 passengers, there is 
a driver or *‘ steersman "’ perched on a regular driv- 
ing box in front and a guara in full costume figures 
ona rear box. Weare told that the four engines 
attached to the two driving wheels were so simple 
and compact that “one could be stowed in each 
coat-pocket ’’ ; but with the characteristic caution of 
one seized with a grand idea, these engines are 
neither illustrated nor fully described. The vehicle 
was turned by the “ steersman’”’, who controlled a 
valve that would simultaneously let more steam on 
the engines on the outer wheel and shut it down on 
the inner pair, and thus by the difference in speed 
cause a changein the direction. In a trial trip from 
Vauxhall Bridge to the Swan, in Clapham, this 
vehicle, weighing under one ton including fuel and 
water, traveled the 2'4 miles in 10 minutes; or, 
about 15 miles per hour. JAMES and ANDERSON 
promised to regularly carry the mails in October, 
1829, but apparently failed to realize their good 
intentions for reasons not stated. 

In March, 1831, Sir G. GURNEY appears as the in- 
ventor of a road-wagon, which wagon from con- 
temporary accounts, seems to have been the nearest 
approach to a practical success of any then before 
the public. At this time he was making daily trips 
on the coach road between Cheltenham and Glou- 
cester, a distance of 9 miles: and with 10 or 12 pas- 
sengers, he frequently made the journey in 40 min- 
utes, or at the rate of 1344 miles per hour. The 
London Times, of May 12, 1831, congratulates the 
public on the successfal introduction of this new 
road motor, and gives as one of the practical re- 
sults of the new invention, the fact that it had re- 
duced stage fares from 4s. to Is. GURNEY, later, 
towed a coach body behind; his road-wagon, and 


thus carried 33 passengers oyer the 9 miles in 50 
minutes. He ran his wagon for 4 months and car- 
ried about 3,000 passengers, and then attempted to 
introduce it between Edinburgh and Glasgow and 
Birmingham and Bristol. But the success of the 
trial at Rainhill, the speedy extension of railways 
and the difficulties attending the adaptation of a 
road-engine to the many conditions of country roads, 
caused a cessation of effort in their improvement 
until about 1856, when inventors began to produce 
the modern steam road-roller and other engines of 
that class with which we have nothing to do here. 

The list of inventors interested in road engines, 
other than those mentioned above, is along one; 
and more or less incomplete accounts have reached 
us of steam carriages invented by JULIUS GRIFFITHS 
in 1821, Messrs BURSTALL, HILL and BRAMAH, of 
London and Edinburgh; and Messrs, SEAWARD, 
Sir CHARLES DANCE, WALTER HANCOCK, OGLE, 
SUMMERS and others in various parts of Great 
Britain. In America, we find the names of HARRI 
SON DYAR, JOSEPH DIXON, RuFUs PORTER and Mr. 
JAMES asinventors who attacked this problem with 
more or less success. 

It might be mentioned that the Cincinnati Com 
mercial Advertiser, in 1830, describes a ‘steam 
coach’ that was made in that city by SHIELDS & 
Son. The engine, independent of the boiler, only 
occupied a space of 2 ft.x1 ft.«1 ft.; but it was 
claimed to be powerful enough to ascend a grade of 
45 ft. per mile and to travel over a good road at the 
rate of 14 to 16 miles per hour. Aside from this 
rather unsatisfactory notice, no further account of 
this engine is known to us 

In looking over the technical magazines of 1829 
30-31, etc., it is very evident that the uncomfortable 
possibility of an exploding boiler was not disre 
garded, either by the inventors, or in anxious in 
quiries from the public which hoped soon to race 
over the country roads astride an iron cylinder 
filled with live steam—as in the case of the elabor 
ately attired dandy of the dav seen to the right of 
our illustration. The proximity of hot iron to the 
person of the user, and the effect of escaping smoke 
and steam on horses of the flesh-and-blood order 
were also matters freely and somewhat amusingly 
discussed, from the standpoint of 50 years later 

- —__ 
Pile Creosoting in San Francisco. 


Chief Engineer MANSON, of the California State 
Harbor Board, has recently made a report on the 
creosoting plant at San Diego, Cal. After describing 
the works, which he says are small and not equipped 
with the best machinery, he proceeds to give some 
items of cost. He says, the consumption of creosote 
(delivered at 14 cts. per gallon) is 3 169 galls. for 3,318 
lineal feet of piling: or, about 9-10 gall. to each 
lineal foot. The treatment including labor and ma- 
terial costs 184 cts. per lineal footof pile. This does 
not include the cost of loading or shipping, but does 
include handling in the yard. The piling itself costs 
26 cts. per lineal foot at San Diego. As to duration 
of creosoted timber, he says that the National City 
wharf was built of creosoted piles in 1883. The 
wharf was built of round piles, 12x 12in. timbersand 
%=x4in. braces. The penetration of the creosote was 
from & to %in. The round piles are in good con- 
dition, but the squaretimber is generally bad. San 
Diego bay is not so much infested by the teredoas the 
San Francisco waters, but the limnoria is there and 
much more destructive. The piles in the National 
Wharf showed no indication of attack by the teredo : 
but in many instances they were hollowed out by 
rot, leaving only a creosoted shell untouched. In 
concluding his report Mr. MANSON said that creosote 
oil can be Jaid down in bulk in San Francisco at 10 
cts. per gallon, and the San Diego works could be 
duplicated for about 26,000. 

THE latest ship cana] scheme is one to connect the 
Bristol and English Ghannel ports. It would com- 
mence at Stalford,on Bridgewater Bay, and pass 
via Taunton to Seaton on the East Devon coast. 
The length would be 45. miles and the saving in dis- 
tance would be 300 miles. The canal would have a 
capacity equal to the transit of vessels of the largest 
tonnage, and the cost is roughly estimated at 
#350,000 per mile. The cost of land ete, is not in- 
cluded ; that and other trifling items are left to be 
handled in “a prospectus shortly to be issued.” 
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Railways in America in 1831. 


The London Mechanic’s Magazine, for March, 
1831, contains the following on the *‘ Progress of the 
Railway System in America”: 


RALLWAYS COMPLETED. 


Miles long. Cost per mile. Track. 
Manchester 13 Single 
Quincy 3 $11,000 ~ 
Mauch Chunk ” 3,050 - 
Schuylkill 13 7,000 Double 
Mill Creek 4 3,500 Single 
Mount Carbon 9 11,000 Double 
Schuylkill Valley 10 5.500 = 
Lateral to above 13 2,600 Single 
West Branch 15 10,000 Double 
Laterals for above 5 2,000 Single 
Lackawaxen 16 12,000 (including en- 


gines, etc.) 
Total 110 miles. 


RAILWAYS IN PROGRESS. 


Miles long. Estimated cost 
per mile. 


Aibany & Schenectady 18 
Camden & Amboy 65 
Columbia - 84 $15,000 
Alleghany a | 25,000 
Likens Valley . 1 
Little Schuylkill 18 
New Castie & Frenchtown. 16 
Petersboro & Roanoke . 60 
Baltimore & Ohio ; 340 $22,000 
Balt. & Susquehanna ’ oo 
Charieston A Hamburg. 2 -- 190 $6,500 
Lexington & Ohio ; ; a0 
Detroit & Pontiac 2 
Louisiana ae 4 


Total 


The Boston Mechanic’s Magazine, of the same 
year, or 1831, speaks as follows of the Baltimore & 
Ohio railway: ‘‘The first 13 miles to Ellicott’s 
Mills is furnished with a double track. A single 
track is laid down 12 miles further, and the whole 
line to the valley of the Potomac (upwards of 60 
miles) is in progress and expected to be completed 
by the end of the ensuing year, and 50 miles per 
annum, until the whole is completed. 

“The actual cost for gradation and masonry, of 
the first 13 miles, was more than 846,000 per 
mile. It was expected that this would be the most 
expensive part of the route, but nothing like what 
has been incurred. 

‘In consequence of a change in the location of 
this part of the road, a very great increase in the 
amount of excavation and embankment was ren- 
dered necessary. Substituting stone for wooden 
bridges, and finishing them in a style altogether 
incompatible with the dictates of that economy 
which is indispensable to the successful prosecution 
of work of this kind, together with a want of 
concert among the directors and the engineers, are 
the principal causes of this increased expense. 

‘The single work called the Patterson viaduct 
has 10,000 perches of masonry in it. It is built of 
hewn granite blocks of from 1 to 7 tons each. The 
height from the water to the arches is 30 ft. It may 
and in fact is, said to be ‘truly a great work—an 
immense structure—creditable to the enterprise and 
public spirit of the company. and to the skill] of the 
engineers’. All this, however, may with equal 
truth be said of the mausoleums, obelisks and pyra- 
mids of Egypt. But after all, it has more of sound 
than substance in it. 

“Directors and engineers of works of this kind 
ought to feel that every dollar expended for show 
and elegance is worse than lost; for it goes directly 
to retard or prevent the completion of their own en- 
terprises, and to discourage all others of a similar 
kind. 

“The interest of the money expended on this via- 
duct. would probably be sufficient to erect a wooden 
bridge every year, which would last, almost without 
expense, 10 or 15 years. 

‘ As the immense expense of the first 18 miles has 
had a great effect in damping the zeal and ardor 
in relation to similar enterprises in other parts of 
the Union, and particularly in this, I subjoin a 
few extracts from a recent report of the directors in 
relation to other parts of this road. 

“The whole cost of gradation and masonry from 
Baltimore to Ellicott’s Mills was $6,496 per mile. 
The next division, extending to the forks of the 
Patapsco, and now nearly completed, it is ascer- 
tained, will cost $10,022 per mile. The third divi- 
sion, to Parr’s Spring Ridge, will be but $7,001 per 
mile. In fact, it has been satisfactorily ascertained 
that the gradation and masonry of the first 10 miles 
has cost more than the next 56 miles will cost. 

‘“Great confidence is still felt by those most com- 





petent to judge correctly, in relation to this enter- 
prise, that this road will yet be completed at an ex 
pense within the original estimate ; Say #22,000 per 
mile for a double track.” 
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The Lowrie Cover for Cable Conduits. 


The illustration given herewith shows the cover 
forcable conduits invented by City Engineer ii. C. 
LOWRIE, of Denver, Col., and several times referred 
to in these columns. 

The purpose of this invention is to cover the cable 
slot and thus prevent the entrance of any obstruct- 
ing body. As described,this cover is made by string- 
ing cast-iron shells, 4 in. long, upon a small steel 
wire cable, with the joints between filled by pure- 
gum rubber washers. The cover so made weighs 
only 3 lbs. per lin. ft., but 21¢ ft.are lifted at one time. 
The total rise above its seat at any one t'me, except 
when the cable is entirely dropped, is less than one 
inch. 

The claims are made that this cover protects the 
slot effectually and cannot get to either side, or 
bind ; that it is flexible and sufficiently heavy; that 
the friction involved will be inconsiderable and no 





Lowrie Cable-Slot Cover, 


more than sufficient to keep the metal bright and 
clean ; that each passage of the car will wipe and 
clean the cover the whole length of the route and 
that it is noiseless. 

In the model shown, A represents the grip-plate; 
B, the grip-shank ; C, the slot-rail and D is the cover 
with its shells. The cost of this cover including all 
changes in the grip is said to be less than $1,000 per 
mile in new construction. 
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CORRESPONDENCE. 


Destructive Force of Colliding Trains. 


SCRANTON, Pa., Aug. 8, 1888, 
EDITOR ENGINEERING NEWS: 

In reply to the reference in your last issue, which 
your correspondent L. C. F. makes to my previous 
communication (August 4th), I would say that I 
think the formula which I there give is the proper 
one for the determination of the destruction of vis 
viva in colliding bodies. 

If the problem be worked out for the collision of 
two trains of equal weight,it will be found that if 
they meet when each is moving with a velocity of 30 
miles per hour, the destruction of vis viva is double 
that which would ensue if one were stationary and 
the other moving with a velocity of 60 miles an 
hour. 

In my second communication (August 11th) I en- 
deavored to show that the reason why the destruc- 
tion of vis viva was greater when both trains were 
in motion, than when one was stationary and the 
other moving at a double velocity (equal however 
to the relative velocity in the first case), w.s that 
in the first case there was a total arrest of motion, 
while in the second both trains moved on (theoreti- 
cally) in the direction of the moving train, after the 
collision. 

In my communication of August 4th, I find 
that the value of the relative velocity V is printed 
equal tov+v,'instead of v+t'. G. 


The Cascade Bridge and ‘‘ Reservoir Dam,”’ 


Dept. Public Works, 31 Chambers St., 


NEw YORK, Sept. 1, 1888. 
EDITOR ENGINEERING NEWS: . 


In your issue of July 28, in advocacy of rock filled 
dams, under certain conditions, you instanced the 
closing of such dams by silting up, and refer to the 
unlooked-for experience on the Erie R. R. at the 
Cascade bridge, where what used to be called the 
‘‘French drain” principle, proved to be a reason- 
ably tight dam. Permit me as the one who located 
that line of road, designed that bridge, as also the 
neighboring Starrucca viaduct, to say afew words 
on the early history of these structures, of interest 
possibly to some who see it for the first time in 
print. 


The Cascade creek is an affluent of the Susque- 
hanna river in Broome Co., N. Y., a short distance 
north of the Pennsylvania State line, and opens 
by a high fall into a deep glen with rock banks, 
draining some 20 sq. miles of quick mountainous 
water-shed. It is an insignificant stream ordi- 
narily, but during a sudden thaw it is estimated to 
have delivered ut the rate of between three and four 
hundred million gallons in 24 hours. 


When the Erie Railway applied for State aid in 
1846, a Commission was appointed by the Legislature 
to examine and report between the Nineveh or “ in- 
terior route’, and the Susquehanna or “river 
route” the latter passing into Pennsylvania by the 
Great Bend of the Susquehanna. They reported in 
favor of the latter route, notwithstanding the fact 
that the grade from the summit westwardly for a 
distance of 6 miles, was 68 ft. per mile, while the 
interior route presented nothing over 65 ft., but 
with other objectionable features ; so that when the 
engineer of the Erie came on the ground, and 
declared that a grade of 60 ft. could be hadin lieu of 
68 ft., the ruling maximum grade throughout the 
line elsewhere being but 60 ft., the company at once 
authorized its location. This uniform grade from 
the summit going westwardly, did not permit of 
selecting the point of crossing the Cascade creek, 
but compelled a crossing below the falls, where 
the ravine was some 500 ft. in width, and 175 ft. 
deep. So much for the why the line was located 
below the Falls. There remained to determine how 
it should be constructed. It was very difficult at 
that date to carry any project looking to any 
ulterior benefit, on broad engineering principles, 
but economy in first outlay, owing to the financial 
condition of the company, was a recognized prin- 
ciple of good *“‘ location’’, as was also the necessity 
of first opening a single track road to Lake Erie, 
regardless ifin so doing an additional expenditure 
was thereby thrown on the construction of the 
second track. 


The policy of the management, to keep all heavy 
grades if possible, down to the existing maxi- 
mum grade of 60 ft. per mile there, and for some 
years in operation on the eastern division of the 
road, had resuited in forcing the line, from the Gulf 
Summit westwardly, to encounter an expensive ob- 
stacle. There remained to overcome it as judiciously 
as possible in construction. The Cascade creek it- 
self called for nothing like the water-way afforded 
by a bridge, yet by using the rock sides as a natural 
abutment (such as is seen we are told in many places 
in Central Park) it was estimated that a framed 
timber arch of 275 ft. span could be built, for a far 
less sum than could any other method of crossing 
the ravine. No permanent crossing could have been 
effected at that time for less than $120,000. In mak- 
ing this estimate, it is true that there was no one 
around, possessing sufficient hardihood as to lift his 
voice in advocacy of a tunnel through one of the 
banks. ~The youngest among them, if indeed there 
were any in such acallow state as to entertain the 
idea, rated his position too highly to risk it by giv- 
ing utterance to such views; and the stated volume 
of the traditional freshet, which for a single hour 
might be estimated at double or thrice the average 
hourly flow for 24 hours, was too formidable to think 
of passing it through a bank 170 ft. high—that 
was left for a carpenter, or something of that ilk to 
attempt—with what success the newspapers of the 


- day chronicled. Nor was it feasible at any reason. 


able expense to build a culvert high up such a bank, 
and expect it to stand. There was nothing for it 
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but to estimate a culvert at or near the bottom, 
with such loose filling above it as the locality af- 
forded ; and for the height of bank required, even a 
single track (6 ft. gauge) would require a width of 
18 or 20ft. at grade. Such were the conditions re- 
quired by a solid bank at that place. 

On the other hand, a reliable contractor and 
bridge builder, stood ready to undertake the 
construction of the bridge, on an item contract 
amounting to $18,000,* and the bridge was decided 
upon. The fact that the Cascade bridge was, as 
it were, a show card for the engineer who devised 
it, has nothing to do with its merits as a solu- 
tion of the difficulty with which the company was 
then confronted. With an exhausted exchequer, 
economy in first cost was then almost a necessity, 
and the plan pursued in the construction of the 
bridge safely filled the bill. Precisely the same ar- 
gument was used in the case of the Starrucca viaduct, 
asthe best method, with judicious economy, of cross- 
ing that valley, consistently with the avowed pol- 
icy of the R. R. Co., previously referred to. Luckily 
broader principles soon prevailed, and after the 
foundations were completed and most of the piers 
had been commenced, two feet was added to the 
width of the bridge at grade level by flattening the 
batter of the pier heads, by which expedient alone, 
the present engineer of the Erie, Mr. BucHHOLZz, 
has been enabled to lay two tracks over the viaduct 
where but one was originally contemplated. 


But to return to the Cascade. To the rule re- 
fered to previously, as to the second track, the 
Cascade bridge was made an exception, and it was 
built to accommodate two 6-ft. gauge tracks. There 
were two points, however, in the construction of 
this bridge, which succeeding administrations dis- 
regarded. The first was that the center line was 
not on the true location of a double track, but on 
one side of it, so that when a new permanent struc- 
ture should be called for, such construction could 
be properly carried out, leaving the oldest struc- 
ture in place for such use as it might serve by a 
small expenditure in repairs. The second was, that 
while the plan of the bridge admitted of the re- 
moval of any timber without interfering with the 
traffic over the bridge, thus providing for natural 
decay, the chance of destruction by fire was reason- 
ably provided for by the bridge being a deck bridge 
weather-boarded, susceptible of substantially a fire- 
proof covering on top, while the frame-work of the 
scaffolding used in its section, for which Mr. 
FOWLER, the contractor, is entitled to much credit, 
was, when removed, marked and stored under 
cover some distance below the site of the bridge. 
This framing, so carefully housed, and which an 
insignificant sum could have preserved, whereby 
the platform of the bridge could have been restored 
so as to safely pass trains within 12 hours, after 
the destruction of the bridge by fire, soon came to 
be regarded as a mine from whence repairers could 
obtain squared, seasoned timber to their hand with- 
out any questions being asked. So much for pre- 
cautions against fire. 

When the railway was opened engineers were no 
longer needed, and went their way, *‘to seek fields 
and pastures new ’’, and another class of men came 
to the front. 

There had been an ambitious carpenter, with a 
considerable opinion of himself, placed in charge of 
the repairs of timber structures on the road, who 
had the address to obtain authority for conducting, 
at the expense of the company, a most extensive 
series of experiments on timber bridges. These, on 
a large scale, under the auspices of the company, 
were constructed and tested to destruction, resulting 
in his taking out a patent for an “ Inflexible Arch 
Truss Bridge.” Indeed, a factory for their whole- 
sale construction had been established for the sup- 
ply of this and other roads, and to a large extent, 
profitably worked; and when it is considered that 
this carpenter at the same time had contrived to 
work himself into the position of General Superin- 
tendent of the New York & Erie Railroad, it will 
be readily understood that his patent ‘“ Inflexible 
Arch Truss” soon came to be regarded as a good 





* True bill of materials and specifications of Mr. John 
Fowler, for building Cascade bridge, 1847. 

827,274 B. M. timbers @ $30. Masonry 213 cu. yds @ $5. 
Net line, 11,879 ft. @ 10 cts. Cost dam, 38,878 ft, @ 5 cts. 
False work, $2,775. Painting $1,000. Total, $17,790. The 
bills of materials and extras, largely in excess of this bill, 
embraced in the final estimate, of date of July, 1849, 
amounted to $40,674, at contract prices. 


thing to have on any road, and certainly on the 
N. Y. & E., where it soon replaced all other wooden 
bridges, and the superintending carpenter was 
credited with repeatedly saying, that ‘‘ the Cascade 
bridge out of the way, he had bnilt the longest 
wooden railroad bridge in the world.” 

The Cascade bridge, however, did not admit of 
being replaced by one of these ‘‘Inflexibles.’’ There 
it stood, and no amount of neglect appeared condu 
cive to a very early failure of the structure. About 
this time (1855) we began to hear of the danger to 
be apprehended, and the interruption to traffic 
which woitld follow its destruction by fire !—No 
special precautions, sucb as covering the deck with 
metal—or es ablishing a watchman at the site with 
water tank and hose, was recommended, so far as 
we could learn, but great anxiety continued to be 
manifested about it in the published reports of the 
superintendent, who proposed a change of the line, 
presumably up stream, and a bank and masonry 
culvert was hinted as the proper thing. There was 
no Chief Engineer to the road at that date. The 
superintendent had under him, it is true an officer 
rated as Assistant Engineer, but his duties were en- 
tirely subordinate to the Carpenter-in-Chief. 

An estimate for this change of line appears in the 
superintendent’s annual report for 1856, amounting 
to $103,237. The Railroad Commissioners for the 
State had been induced, by plausible rumors affec- 
ting the integrity of this bridge, to order its 
thorough examination by an engineer appointed by 
themselves, and Mr. JAMES LAURIE. the first presi- 
dent of the Am. Soc. C. E., was assigned to the duty, 
whose report will be fourd in the R. R. Commis- 
sioner’s Report of the State of New York for 1856, 
pp. 310. Mr, LAURIE after describing the bridge 
and its location on a 60 ft. grade, says: ‘‘The prac- 
tice has been to use sometimes three coupled engines 
in front to draw, while one or two engines pushed,” 
and as he truly remarks, “‘subjecting the structure 
to very hard service;’’ but the use of lighter trains 
having come to be considered as more advantageous 
for the traffic, the present practice was for ‘‘but one 
engine in front, and two others pushing behind.’, 
He accordingly experimented with the regular 
freight trains of Dec. 21, 1855, as they passed the 
bridge going eastward; and with coupled engines 
weighing 51.8 and 54.2 tons, and also with emigrant 
trains going westward: and he reported as to the 
eutire adequacy of the bridge for the service re- 
quired of it. No repairs had ever been made, none 
were then necessary ; and “estimating the weight of 
the bridge as two tons per lineal foot, which he con- 
sidered as in excess of the actual weight, and cross- 
ing the bridge with two trains of the heaviest class 
of engines and their tenders, he estimated the strain 
on the bridge as something less than 500 lbs. per sq. 
in., or about one half of what is considered as a safe 
load ;’ and the observed deflexion he reported as 
susceptible of reduction, “by more thoroughly 
wedging the cross braces.’’ It seems scarcely cred- 
ible, that with & carpenter at the head of affairs, 
and a bridge of questionable strength, it had been 
no one’s business, up to this date, to apply the com. 
mon sense precaution of keeping the braces in 
proper action by oaken wedges! 


Mr. LAURIE closes his report by stating that 
while there is no question of the strength and sta- 
bility of the bridge, and that it was foreign to the 
object of his appointment to go into other matters, 
he would suggest, in view of its possible injury 
from fire, etc., that it was not too soon to consider 
the subject of a more permanent crossing, and re- 
commended two possible methods of effecting it; 
but one in particular, for present economy he says ; 
‘*would render the bridge perfectly secure for many 
years to come.’’ (See his report pp. 313). This pres- 
ervation of the Cascade bridge, however, formed no 
part of our carpenter superintendent’s plan. The 
bridge was doomed beyond peradventure, if he 
could effect it, and from the newspapers of the day I 
gather the fact, that with the exception of substitu. 
ting an open bank below, for a culvert, and disre- 
garding any expedients for the preservation of the 
obnoxious bridge, he endeavored to follow Mr, 
LAURIE’s suggestion, but the modification in the 
plan which his conceit had led him to adopt proved 
disastrous, and he was driven to the expedient of a 
tunnel to pass the freshet waters of the stream. 
The estimate of the expense prior to commencing 
operations, as we have seen, was $103,247 ; presumed 
to be, as usual, under, rather than over-estimated- 


The bank, open at bottom, instead of passing the 
freshet waters as was anticipated, proved to be ina 
short time, a dam without a weir; a washout was 
the result, interrupting the passage of freight for 
several days; a trestle was erected over the break, 
and finally a tunnel was driven in a side of the 
ravine, before the bank could be completed to grade. 
All this occupied time, and was tentative through 
out, and the total expense incurred, before it could 
be considered as complete, I place at nearer #200,000 
than $100,000. I doubt very much whether the books 
of the company can show the actua! cost of the “im 
provement.” 

I will say that a more stupidly 
vandalism never was perpetrated, than was effected 


malicious act of 


by this carpenter-superintendent, when he removed 
under the trumped up plea of danger from fire, the 
only obstacle existing to his ambitious claim of 
having constructed the largest span railway bridge 
then extant; that 
found to second so miserable a lead, 


and civil engineers could be 
indicates 
the depth attainable in some professional practice 


J. W. ADAMS. 


only 


{THis letter from Col. Junius W. ADAms, giv- 
ing the early history of both the 
bridge and Starrucea viaduct, both of which he 
designed and built—and both of which were 
among the most creditable features of almost 
the most ereditable monument of our early 
engineers, the Erie Railway will, we have no 
doubt, be read with general interest. In con- 
nection with the letter of Mr. ALFRED F. Sears, 
which appeared in our last issue, it gives both 
sides of a question which was much debated at 
the time, as it has beensince. We had no idea 
that, in briefly animadverting on the experi- 
ence in filling the gorge as a text for an article 
on quite a different subject matter, any ques- 
tions of a personal nature would arise, but we 
cannot regret it, inasmuch as it has brought 
out such full information. 

The main facts, them, are 
these: The Cascade bridge originally was be- 
yond question the cheapest and most suitable 
structure for the place and the time. A fill 
175 ft. deep at the center was no light matter to 
‘contemplate, and the fact that the substitute 
for it would be a structure which was and is 
one of the great monuments of engineering 
progress, was certainly no reason for not 
adopting it. The McCatium bridges, with all 
the other early types, have now passed out of 
use, and itis highly probable that unfounded 
if, entirely conscientious prejudice may have 
hastened the condemnation of the Cascade 
bridge, which, had it lasted ten or fifteen years 
longer, would probable have been replaced by 
an iron span or trestle instead of a fill, as much 
cheaper. 


Cascade 


as we now see 


The purpose to pass all the water of the 
stream through the interstices of a rock fill 
seems to have been precisely as we stated. A 
rock fill was carried up about 50 ft., then an 
earth fill to grade added on top and the track 
laid over it. If it was purposed to put in a cul- 
vert at all to carry offthe only dangerous water, 
flood water, why inthe name of common sense 

yas a rock-borrow fill 50 ft. high put in merely 
to pass the trifling normal flow? Twoor three 
years thereafter (if we are correctly informed) 
the bank had so choked that the track was 
washed away, and then only was a tunnel 
thought of or begun. The rock fill, however, 
is not now so tight as we had been given to un- 
derstand. The small normal flow of the stream 
finds its way through so well that only “three 
or four times a year” does a pool 50 ft. deep 
form about it, and cause a discharge through 
the tunnel. We are informed, however, that 
the fill is growing perceptibly tighter every 
year, and as it is obvious that a few car-loads 
of fine material, judiciously disposed, would 
make it at any time impervious to water, the 
particular question which led to this discussion 
of the existing conditions Is not affected there- 
by.—Epb. Ene. News. ] 
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Coming Technical Meetings. 


Roadmasters’ Association of America.—Nex' meeting 
at Washing‘on, D. O., Sept. 11. Secy., H. W. Reid, Waycross, Ga. 


Engineers’ Society of Western Pennsy'ivania, Pitts- 
burg. Pa-—Regular meeting, Sept. 18. Secy., S. M. Wickersham» 
Penn Building. 


Boston Society of Civil Engineers, Boston, Mass — 
Regular meeting, Sept. 19. ‘‘House Prainage’’. Secy., 8. E. Tink- 
ham, City Hall. 


Association of North American Raliroad Superin- 
tendents.—Nex meeting at the Southern botel, St. Louis, Mo., 
begin.ing Sept. 19. Secy., Waterman Stone, Providence, R. I. 


American Society of Civil Engineers, New York.— 
Regular meeting, Sept. 19. Secy., Jobn Bogart, 127 E. 23d St. 


Engineers’ Club of Kansas City, Mo.—Regular meet- 
ing, Oct. 1. ©“ The Cemplete Sewerage of Kansas City.”’ Secy., 
Kenneth Allen, 19 Deardorff Building. 


Civil Engineers’ Society of St. Pav!, Minn, — Regular 
meeting Oct. 1. Seey., Geo. L. Wilson, Oity Hall. 


American Institute of Mining Engineers.—Next meet- 
ing at Buffalo, *. Y.; beginning Oct. 2. Secy., R. W. Raymond, 
13 Burling Slip, ew York. 


Civii Engineers’ Club of Cleveland, O.—Regular meeting 
Oct 9 Report on Civil Engineering. Secy., James Ritchie, Care 
Library Rooms. 


Engineers’ Club, Philadelphia, Pa.—Regular meeting 
Oct. 6 Secy., Howard Murppy, 1122 Girard St. 


American Society of Mechanical Eng!ineers.—Conven- 
tion and annual meeting at Scranton, Pa.; begioning Oct. 1. 
Seoy., F. R. Hutton, 280 Broadway, New York. 


American Street Rallway Association, — Next meeting 
at Washington, D. U.; Oct. 17. 5 cy., W. J Richardson, Brooklyn, 
N.Y 

Iv’s an ill wind that blows no good, and if 
ihe pending little difficulty over the fisheries 
question shall create just enough ofa war scare 
(which is doubtful) to cause the country to 
appreciate and remedy the absurdly helpless 
condition of our sea-coast, by putting our chief 
ports at least in reasonably defensible condi- 
tion, it will not be in vain. This country is 
blessed above all other great nations in its geo- 
graphical position, which insures it against 
all danger of successful invasion, and as it is 
likewise the most peaceable of nations, and 
the least likely of all to engage in an aggres- 
sive war, the prevalent indifferenze to all pre- 
parations foreither offense or defense is com- 
prehensible; but we have not yet reached that 
stage in civilization when war with any power, 
even England, is an absolute impossibility, 
and when the cost of protecting our only vul- 
nerable point, our sea-ports, is so trifling in 
comparison with the burdens that other nations 





bear, itis amazing that a fair slice from our 
unmanageable surplus is not by unanimous 
consent diverted to thatend. Certainly the 
money would be well invested as a mere in- 
surance against war. 

To see how very large isthe injury which 
might be inflicted by successful attacks on our 
Atlantic ports, the total assessed valuation of 
New York, Brooklyn, Jersey City and Newark 
verges close on $2,000,000,000 ; the real valuation 
is fully $3,000,000,000. The valuation of mere 
personal clothing and furniture in the whole 
United States is about one-fourth of the total 
valuation of real estate. The valuation of 
merchandize, grain, shipping, etec., ete., always 
in stock in New York, is alone enormous and 
there is probably in all fully $1,000,000,000 of 
portable property of all kinds, apart from real 
estate and from gold, silver, currency and 
securities payable to bearer, which rise to 
several hundred millions more. 


On the other hand, the total estimated 
wealth of Canada, real, personal and allineln- 
ded, is only $3,250,000,000 or hardly two-thirds 
of half the valuation of New York and its sur- 
rounding cities alone. One British, Italian or 
Chilian iron-clad, therefore, after it had once 
entered the bay, or even when off Coney Island, 
could cause us more loss than we should gain 
if all Canada were not only annexed but con- 
fiscated. 

We do no assert nor believe that it would be 
such entirely clean sailing as is commonly 
assumed for one or a dozen iron-clads to walk 
into our ports unmolested. We have kept up 
our torpedo schools, and what not, for the last 
twenty years to little purpose, if we should 
not be able to make it unpleasant for some of 
an attacking fleet, if not for all, by means 
which are not necessarily proclaimed upon 
the house tops; but the chances of successful 
defence are strongly against us, and the dis- 
graceful feature is that all such danger could 
be averted by a very moderate expenditure 
which would be almost worth its cost directly 
by the stimulus it would give to certain forms 
of iron and steel manutacture. Congress 
showed a disposition to do something in this 
line even before the late retaliation flurry, 
and although it will not be likely to do much 
more on that account it will not be likely to 
do less. 


ELSEWHERE in this issue will be found astate- 
ment of the ‘*Railway Progress in America” 
in 1831, showiug a total of 110 miles in opera- 
tion at that date. A comparison of these fig- 
ures with the round 150,000 miles of operated 
roads reported in the last Poor’s Manual will 
enable us to form some conception of the pro- 
gress made in this direction inthe intervening 
half-century. But the fact that within about 
three years of the first practical test of loco- 
motive traction, our people had over 1,000 
miles of railway in operation and under con- 
struction, proves that Americans very early 
appreciated the advantages of this new system 
in the development of their vast territory. 
‘That they fully foresaw the phenomenal rate 
ef its growth and the untold benefits to arise 
from it is hardly to be expected. The scold- 
ing that the editor of the Boston magazine 
quoted inflicts upon the management of the 
Baltimore & Ohio R. R., doubtless had for its 
incentive the fear that this extravagance would 
discourage and delay other badly needed im- 
provements; and the advice given was sound 
enough for the day and the main purpose 
then in view; i. e., the connection of trade cen- 
ters and the rapid extension of railways into 
rich but then commercially inaccessible terri- 
tory, 


THE New York Sun justly calls attention to 
the fact that the past month of August has 
been signalized by an unusual number of dis- 
asters involving loss of life, as well as by me- 
teorological eccentricities, and publishes a 
chronological list—evidently compiled some- 
what hap-hazard by a reporter—which it bas 
seemed to us worth while to reclassify under 
causes, Of course itis only a chance collection, 
and a very partial one also, in that it includes 
few or none of the multitudinous individual 
accidents, murders and what not, which agere- 
gate an enormous number each month, but do 
not rise to the dignity of what are called cal- 
amities. But as nearly all railway accidents 
and failures of engineering structures belong 
to the latter category, a list of the wholesale 
disasters only tends to unduly magnify the 
proporiion of them rather than otherwise. 

This being so, the small part which railway 
disasters play in the aggregate loss of life, as 
shown in the following abstract, is certainly a 
striking one, and except for the one instance 
of areservoir which burst in Chili, causing a 
loss of 200 lives, the same is true of all kinds 
of accidents due to bad design or construction, 
engineering or architectural. Yet the general 
public has a far keener appreciation of its 
dangers from these causes than from all others 
put together. The list summarizes as follows: 


Total 
Cause of Disaster. killed. 
Railway disasters. .... alec k ns eae ep Ar w 
RMON il Sy cea whas acs ssca§ cette Mab ish 7 
Marine disasters .. eed cei bane ots gneve iste 188 
cos kaye. i Leah LUA NCES Vea naioe obi 99 
Inundations . : as SRC ne a ee 825 
Volcanoes, be as eaeaewn pave’ 460 
Earthquakes (none recorded). 
Reservoir burst. .... DEL Neha SET bose hoped 200 
Other bad construction Sta Seeeb ea enehd een 5 
Pestilence ...... Weck sane hinders herenees .. 8,090 
Fires... ... eae ca Scie ti Dig Unidste Aca gate 62 
Explosions | in ies is ‘ acta yee 21 
Massacres and riots. . batienved Ream y 008 
Total violent deaths recorded A . 5,890 


In detail the list of disasters was as follows: 
Railway Disasters. 


_ 
ve 


SInj'd 


Aug. 2.- Smashup at Gaylord, Mich .. ‘ 
Aug. 8.—Collision near London, .................... 
Aug. 9.—Near Morgantown, lil. ... 14 
Aug. 13.—St. Louis express on the Erie wrecked. 
Aug. 14.—Wreck on the Erie near Port Jervis. .. 338 
Aug. 17.—Collision on Iinois Central............. 7 


o:Kil’d 


— 


Total railway disasters eke OE ee: 
sain, 


Aug. 3,—Illinois and Minnesota. .. ..... os 
Aug. 5.—New York and vic inity gh ee ey raat 3 
Aug. 13.—Ohio and West V irginia . , estes 6 
Aug. 24.—At a baptism at Carter’s W harf, Was. 3 
Aug, 5.—New York . ; ‘ 5 
Aug. 10,—Hudson River Valle y. api eek Sees 2 
Aug, 10.—Virginia. .... che sy 1 
Aug. 11.—An srson, Ind . 3 


RD I SS 5 6-5 dk is eae Ss ss kw Herc sime 27 


Marine Disasters. 
' Killed. 
Aug. 10.—Yacht_ capsized in Delaware Bay, near 
Pennsgrove ; 5 women imprisoned in the cabin 
and drowned ........ 
Aug. 12.—Steamer Bay Ridge burned . Sy 1 
Aug. 13.- Rowboat swamped in East Riv er. Canoe 
RUG AG TI IE nese inn so incase vesesenn. Sey t 
Aug. 17.—Steamer Geiser run down by the Thinyg- 
UNE iiss eat ee a obese shee es 118 
Aug, 23.—Steamer City of Che ster sunk in San 
pe |” Re pOee seen ae ae 31 
Aug. 29.—Steamer Bratsherg wrecked on the St. 
Lawrence ; 15 lives lost. Barge Jackson lost at 
ee ee ee ek eee eee 18 
Aug. 29.—Steamer Snaresbrook sunk near Tarifa. 11 


Totals GRRE wie 6 a 
Storms. 
Killed. 
Aug. 14.—Storm in Indiana Co., Pa. F several 


Aug. 18.—Severe storms in Canada and Massachu- 
setts; 4 persons killed at Valley Field, Quebec, 
and 2 at Greenfield, Mass ................-.....000. 6 

Aug. 21. —Great storm in the southwest ; 18 persons 
killed and 1,200 made homeless in Louisiana. 

Storm at.Korenburg, Austria; greatdamage done. 15 

Aug. 22.—Cyclone a ong the middle Atlantic coast; 

11 persons killed at Still Pond, Md., many lives 
lost elsewhere and great damage ‘done from 
ee eee eee ree » 

Sept 1. a Water spout at Hot Springs....... 13 

Sept. 1.—Storm at Cape of Good Hope; many lives 


Send We tha 6 oon coo no Ress Sharh ces regue 2» 
Sept. 1.—Cloud burst at Beaver Creek, Col. ........ 7 
Total known lives lost in storms.................. 99 
Inundations. 
Killed, 
Aug. 4.—Russia . oc baee Sek i aboee es 25 
Aug. 25. —Teng-Teona, MNO 53 tetas: aie 800 
NN ees icin cost beset ousnuvecee 825 
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Volcanoes. 
Killed. 
Aug. 3.—Voleanic eruption in Japan ; 400 persons 
- — village and many others elsewhere killed, 


450 
aun 7. Voleanic eruption at Vulcano, Italy 10 
Total volcanoes J 460 
Bad Construction. 
Killed. 
Aug. 3.—Fall of roof of famous cathedral in Seville 2 
Aug. 12.—Reservoir burst at Valparaiso, Chili “o 
Aug. 21. Fall of an arch in Hoboken ; 2 
Aug. 28.—Patform fell at public meeting in New 
— ay several injured... 1 
Total bad construction . 205 
Pestilence, Ete. 
Deaths. 
Aug. 2.—Typhoid fever epidemic in Bristol, R. I. . 30 
Aug. 3.—Cholera in Amoy (in 60 days) 3,000 
Aug. 31.—Outbreak of typhoid fever at Caldwell,O. 2% 
Aug. 10 to Sept. —Yellow fever in Florida; 32 
deaths in Jac ksonville and many elsewhere 5 
Total pestilence 3,080 
Fires. 
Killed. 
Aug. 4-—Bowery, N.Y... 21 
Aug. &—Third Ave., N.Y. 4 
Aug. 12.—Chattanooga, Tenn : 4 
Aug. 24.—1,000 houses burned and many lives lost 
at Orenburg, Russia, about 30 
Aug. 28.—Destructive forest fires, burning also 
Nadeau, in upper Michigan . 3 
Total fires rearer 6 
Explosions. 
Killed. 
Aug. 5.— Powder at Birmingham, Conn 2 
Aug. 24.—Boiler explosion at Neenah, Wis. 
Aug. 30.-Explosion of gun at Hemlock Hollow, 
N. ¥ 3 
Aug. 31.— Dynamite near Albany, N. Y 2 
‘Total explosions . 2] 
Massacres and Riots. 
Killed 
Aug. 9. —Riot in France. 7 : a 
Aug. 14.—Italian troops by Abyssinians | 350 
Aug. 16.—Famine stricken soldiers in Epirus pillage 
Metzovo . : 5 
Aug. 18.--Prine e Umle y, of Morocco, and 200 sol- 


diers massacred .. 200 


Aug. 20.—Muley Hassan putting whole Villages to 
the ‘sword in Morocco, in revenge for his son's 
death, say. 200 
Aug. 30.—Fight between dervishes and soldiers in 
Egypt bev patee 7 116 
Total massacres and riots. . eeeecee : 903 


Were all murders and individual accidents 
added to this list the total would certainly be 
swelled a thousand or two more and probably 
10 or 50 more deaths added both to the “ rail- 
way’’ and ‘** bad construction ”’ list, for the 
average number of railway deaths from train 
accidents alone in this country is nearly 100 
per month, but the contrast would still re- 
main substantially what it appears above. 


_ tl - = 


The Railway Record of 1887. 

The main results of the operation o? all the 
railways of this country is something which 
interests not the engineer and railroad man 
alone but everyone dependent upon any inter- 
est for his livelihood, for it is by far the best 
single evidence of the general tendency of 
events in the business world. For this reason 
the appearance of the annual edition of 
‘** Poor’s Manual,’”’ in which alone can be found 
a general summary of the facts for each year, 
is always looked for with interest, and we give 
up a good part of our space this week toa full 
reproduction of its more significant features. 
It is surprising that so important a work as 
the collection of these statistics—perhaps the 
most important of all the commercial statistics 
which are annually compiled—should be left 
e.tirely to private enterp.ise, but the work is 
well done on the whole, and although in some 
respects the records would be more complete 
if officially collected, yet in others they would 
probably be inferior, and on the whole the 
publie has no reason to regret that the work is 
done by whom it is. 

The grand total (well so called) of railways 
in the United States had, at the beginning of 
the year, according to Poor, reached within a 
few miles of the even total of 150,000 miles (149,- 
913), the gross increase for the year being given 
as 13,081 miles, and the net increase, as com- 
pared with the totals given for last year being 
11,927 miles. Our own figures for the total, 
which are quoted in the Manual in connection 





with a reproduction of our general map of con- 
struction for 1887, published June 16, 1888, were 
12,668 miles, and we apprehend that this is not 
far from the true aggregate. Some discrepan- 
cies in thisaggregate are unavoidable owing to 
the discontinuance of some mileage, and the 
improper inclusion of logging and other tem- 
porary roads which are for a time regularly 
operated, as well as from slight errors as to 
date of track-laying. 

But we may here note a discouraging evi- 
dence of the difficulty of securing accuracy in 
such a mass of figures, which certainly indi- 
cates also that not sufficient care is exerted in 
that direction. Inthe column of * annual in- 
crease of mileage ’’, on p. xxiv, there are three 
errors in eight lines. The increase of 6,876 for 
1880 should be 6,886; 3,825 for 1884 should be 
3.925, and 9,000 for 1886 should be 8,999. In ad- 
dition to this, the annual increase of mileage 
for 1887, is apparently by inadvertence omitted. 
There is also a serious and apparently unnec- 
essary discrepancy between the annual in- 
ereases for 1885-6-7 given in the first and second 
table on page xxiv, which compare as follows. 


ISS LSS 1887 Total 
First table 3600S 5,900 11 ,Y27 AO 
Second tabk 131 8400 13,081 4,612 
Ditference 47 ove 1,4 78 


It is evident that there is no necessity for 
having such discrepancies as these between 
tables giving the same facts on the same page, 
evenin a single edition, yet these three errors 
were all of them made in last year’s edition, 
and are repeated in this without correction. 

Passing from these details, however, to the 
substance of the report, we have no doubt that 
it is sufficiently exact to give a correct idea of 
the general tendency and condition of railway 
matters, and the showing is certainly most 
gratifying: 1884 and 1885 were years of depres- 
sion, the earnings of about $770,000,000 in each 
year being almost indentical with those of 1882, 
when the mileage was far smaller, and some 
$52,000,000 less than in 1883, also with smaller 
mileage ; but 1886 showed a sharp recovery to 
$830,000,000, and now, 1887 shows the enormous 
jump of $116,000,000 to $940,000.000._ The earn- 
ings per mile of road also make an exceedingly 
good showing, as shownin Table IIT. and IV., 
on another page. They are some $300 per mile 
larger than last year, or $6,861 per mile, and 
the largest since 1883, when they reached $7,461 
per mile. The apparent fall since then, how- 
ever, is due only tothe large amount of new 
econstructionin new country, as we may see by 
comparing the earnings per mile by sections, 
for a few years past. We omit the tabular fig- 
ures, but they show inthe older sections of the 
country a handsome increase to the largest 
earnings ever touched, on the whole, it being 
only in the newer sections, which have a large 
amount of new mileage, that there is a de- 
crease. 

The proportion of passenger earnings still 
remains nearly constant, as it has for many 
years, at 26 per cent., freight earnings being 
this year slightly over the usual average of 
67 per cent. The fallin rates, however, which 
has gone on for so many years without acheck, 
does not appear this year, the average freight 
rate being 1.063 against 1 042 cts. last year, 
and the average passenger rate showing the 
still larger 1ecovery of 2.276 cts. from 2.181. 
One reason for this, and perhaps the chief one, 
is the decrease in average length of haul, the 
figures for which are well worth studying 
(Table IIL.) as indicating that the develop- 
ment of the country is reducing the length of 
haul on both passenger and freight. The 
present figures of 24.68 miles per pas_enger 


and 108.79 miles for freight shuw on the 
whole a decrease of % or 4 per cent. in this 
respect within the past three years. As the 


country settles up this tendency must inevita- 
bly continue, and itis a sure sign of healthy 
development. 

Itis impossible to say exactly what are the 
corresponding figures for the English rail- 
ways, because their railway accounts, alone 
those of civilized nations, take no 
cognizance of length of haul, but only of the 
total number of passenger or tons transported. 


among 


According to the estimate madein Mr. Dor- 
sEY’s elaborate paper on ‘“‘English and Ameri- 
can Railroads Compared,’ which we believe 


to be substantially the average haul 
in England is only 7.2 miles per passenger and 
35 miles per ton of freight. The extent of the 
error which results from comparing English 
and American traffic on the basis of number 
of tons only, as is often done, is apparent from 
these figures. 


correct, 


A singular and 
the 


uverage 


ubfortunate omission from 
tables of the Manual is some record of 
train-load. These figures ought to 
have a certain interest even to stock-brokers, 
and among railway officers and engineers they 


are among the most significant of all. Com- 
puting them approximately by the shde-rule, 


however, itis apparent that the tendency to 
increase of train-load which accounts for so 
large a part of the decrease in rates still eon- 
tinues unchecked, the average freight train 
load for the whole United States being. 


1SSi 1S 1885 18s4 IXS3 1882 1X80 


‘Tons Le 11 143 14 126 12a 120 

Where the enormous progress here shown 
has been made may be seen by comparing the 
similar tigures for sections, which we compute 
as above for 1887, and take from p. 97 and 115 
of “The Economic Theory of the Location of 
Railways’”’ for the other years : 


Average freight train load. 


Section 1887 1885 Incr. 1880 
New England...... coececeess 109 102 7 90.6 
Middie..... eer “ 184 179 5 163.6 
North Central........-.0c.ceeees 162 129 23 122.8 
A We 117 93's 23 
Gulf and Miss. Wi ckiséudsesccicns Se 6 j 55-5 
Bh, WOT iniseds ccavcces.s nce Se Go 61.3 
No. Western. errr ttt tT Te 148 5 Yow 
PUNE 6c te dicean cxnanuenceee so.40eue ee ee 61 (95.5 
Whee Uo Besse ns sence aseaaeae: ae en 9 129 


(The figures for 1880 were computed from tbe U. 8. 
Census Statistics, which follows a different grouping of 
“tates,so that they cannot be exactly compared with 
1885 and 1887, except forthe New England-States. 


Here it is very apparent that the greatest 
progress is being made in the Southern and 
North-central States (the great increase forthe 
Pacific being probably due to some error); but 
every section shows unmistakably the same 
tendency, except the South-Western group, 
which includes Kansas and other States of 
active construction, when the multitude of 
new roads obscures the tendency. It is highly 
desirable that these figures of train-loads 
should be made a feature of the Manual here- 
after. In passenger train-load there has been 
no significant change, it remaining at about 45 
per train. 

The returns paid to capital show a slight 
improvement this year over last (3.40 against 
3.26 per cent.) but are still below the 3.5 to 3.7 
per cent. paid in 1882 4. The Southern States 
show the poorest results (2.18 per cent.) and 
bring down the average greatly, very little of 
the stock of Southern roads bringing in any 
return whatever. ‘This is well shown (for 1886, 
not 1887) in Table VII. elsewhere, abbreviated 
from the more detailed statement of the 
volume. The bonds make a much better show- 
ing, as is to be expected, about 90 per cent. of 
them earning interest in the Northern States 
and about 75 per cent. of them in the Southern. 
But there are great differences in this respect 
in the different States. The averages by sec- 
tions are: 
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Average Per cent. pro- 


Group of States Intersst ductive bonds 








1882 1886 1882 1886 
New Engliand......---- , -- 5-18 4.80 88.18 91.28 
MAAdIG..-..-..2 seer er eecccccess 5-Ol 5.16 90.73 94.05 
North Central....-+-.0.++++++ 4-47 4.38 86.53 89.93 
South Atlantic....-- ou tx See 3.85 72.52 78.08 
Gulf and Miss. V..-.-+---... 4:51 3.74 91-94 85.69 
bo. Weatern..---.--sceece cee £84 5.16 78.00 79.74 
es WI RONP Ri vevccscvcesnsenve 5.45 5.10 92.78 96.83 
Pacifle....cccceecereeccesseeees £58 3.77 89.37 87.29 
Total U. 8... .c0-cercccccccres &F4 4.52 86.84 89.12 


Here we may see that although the average 
rate of interest is falling, due to the cheapen- 
ing of capital, yet that the percentage of good 
bonds had materially increased even in 1886. 
Last year, it is quite certain, it was still larger, 
and this year it will be larger yet. 

It isa great pity that these and a large num- 
ber of other tabular records given in the vol- 
ume cannot be made out for the current year 
of the volume instead of for the year previous. 
It necessitates of course waiting to compute 
them until all the statistics have been com- 
piled, but by the aid of a Thacher computing 
instrument, which is admirably adapted for 
such work, all the unusually full calculations 
givenin this year’sintroduction could be made 
complete within a week, and probably with 
still less delay. As it is, many of the tables 
lose their interest from being nearly two years 
old at time of publication, and a still worse 
cause destroys the value as well as the interest 
of the numerous records based on population, 
that population has changed greatly and ir- 
regularly since the last census of 1880 was 
compiled. Fer example, the population per 
mile of road ia given for each State separately 
for 1880, 1883 and 1886, with such interesting re- 
sults as that the p»pulation per mile of roads 
in Dakota has decreased from 110 people in 
1880 to 364 personsin 1886, and from 293 to 163 in 
Kansas. All such divisions of 1886-7 statistics 
by 1880 populations are necessarily deceptive, 
and for that reason we have not reproduced 
any ofthem. It would have been far better to 
have made as careful estimates as possible of 
the actual population of 1886, which can be 
done with considerable accuracy for each State 
separately. Were an intermediate census, at 
least a mere count of heads, taken covery five 
years, these statistics would have great inter- 
est, but as it is, they are of little worth even for 
comparison of State with State. 


Area, however, is something which does not 
change, and the column showing for each State 
the square miles per mile of road in 1886 is cer- 
tainly very interesting reading. The average 
for the whole United States being 21.19 (20 in 
1887, against 6 inthe United Kingdom and 7 in 
France, we may note) Massachusetts and New 
Jersey show only 4 sq. miles per mile of road 
(about that of Belgium). Excluding northern 
Maine, which bringsthe New England average 
down, the average of the whole New England, 
Middle and North-Central groups is under 7. 
The south averages about 22, Kansas the re- 
markable average of 13.41 (not over 7 for the 
mere fertile portions only, or the average of 
lowa) and even the Pacific coast and territor- 
ies only average 77 sq. miles per mile of road 
which indicates how fast the whole country is 
filling up. 


Lt is somewhat amusing to remember in this 
connection that in 1881 Mr. Epwarp ATKINSON, 
of Massachusetts, made an estimate which 
was much criticised at the time as excessive, 
showing that by 1900 the total mileage would 
be 209,225, which required that even then 
Florida, Dakota and 7 territories would only 
average one mile per 64 sq. miles. Florida 
already averages only 27 sq. miles per mile, 
Dakota averages only 34 and the group as a 
whole only about 80. We have only to build 
about 59,000 miles in 13 years, or about 4,500 
miles per year to reach theestimated aggregate 


of 1900. The six years which have expired 
since 1881 has averaged 7,795 miles per year. 

The two mileage tables by States given on 
pp. iv. and xxv., of the introduction do not 
agree at all, and for Dakota we have the sur- 
prising contrast of 521.60 against 4,323.50 miles. 
The difference is chiefly a legitimate one, due 
to the necessity of including in one place 
onlythe mileage, reporting separately records 
of steel rails, rolling stock, etc., while in the 
other only the exact mileage is considered. 

Another very interesting table is the ton- 
mileage of freight per sq. mile of territory and 
per mile of road. For the various groups of 
States, these totals are as follows: 


Ton-mileage of freight, 1886. 








Group of States. Persqg.m. Per milery. 
New England....-. Je  éedecvanecuee 310.688 
Middle.....-2.+-+ -seceeeceeeeeeee 156,856 1,018,296 
North Central.......-...-sse0e..-- 81,093 468.865 
So. Atlantic........-... seoseeeees 7,935 201,624 
Galf abd Mine: V........ .0...0.. + GCE 242.236 
South Western...... re ee 5,661 213.046 
North Western...... seeenceress es 7,082 236.047 
NIN au G006% v oadesckiurcestsee 7 1,375 155,740 
Mette dpasiencesacectsiavareen 17 523 421,923 


A table containing still more interesting 
material is one on page xviii. showing by 
States and sections the comparative ton-mile- 
age and passenger mileage for 1886 and for 
the average of the five years 1882-6. We have 
computed from these data the percentage of 
increase for each section, as follows. It is 
to be remembered that 1887 has shown still 
more decided tendencies in the same direc- 
tion. 

Per cent. of increase m ton-mileage and passenger mileage, 
1886 over the flve years 1882-6. 
Ton-mileage. Pass.-mileage. 





New England............... 9.4 10.0 
Middle..............++.. 10.5 (—11-4) 
No. Oentral....-.2.-..s..00- 13.0 32.2 
So. Atlantic-.-......... eteee 37.6 31.3 
Gulf & Miss V............. 32.1 (—1.7) 
So. Wesiern..-.-.-.-. ..-.-- 145-3 24.4 
TRO, WOBGDEM +00 cc cctecssces 22.8 18-2 
POG oi ae ciccces et eeevccses (—1.1) 5.1 
PEGE cain artes found bs collins 21.6 12-7 


Some of the irregularities of this table are 
probably due to clerical defects, but through 
it all the great progress which the Southern 
States have been making lately is clearly con- 
spicuous. That the same tendency continued 
strong through 1887 may be shown by compu- 
ting the following: 


Inerease per cent. in gross earnings, 1887 over 1886. 





Per cent. 
et DORON: MeN, 65 voi o'n'n oi sncesasaackudess 04sets ORD 
Middle = ae iaaled sauetetak at pated ‘ 8.5 
Southern i) > es . : 14.1 
Western eee gious Jt oe antl 14-1 
Pacifie » Leu acadd ta awee uke oumien ee 38.2 
iii abs eal cai cans bnai edaaieg aca da enone iomileiacs 13.3 


The grouping here is different from that 
above, but the main facts are clear, and are 
pointed out in another way with equal clear- 
ness in the extract from the introduction 
which we make elsewhere. 

A small table given in the part of the intro- 
duction, which we reprint, points out very 
strikingly the enormous fraction cf the total 
traffic of the United States handled by the 
three great trunk lines, but if we eliminate 
the branches from this traffle and show 
the proportion handled by the three main 
lines only, the facts become still more 
striking. It is difficult to do this with ex- 
actitude, but in a general way the earnings 
per mile of the branches of these trunk lines 
are hardly more than one-tenth of the main 
lines, and the earnings per mile of the West 
Shore and N. Y. P. &O. considerably less than 
one-half the rate of the main lines only of 
the New York Central and the Erie. Taking 
them at one-half, however, we find that the 
1218 miles of main line only (New York to Buf- 
falo by the N. Y. C. and the Erie; Philadel- 
phia to Pittsburg by the Pennsylvania) do as 
nearly as may be two-thirds of the whole so- 
called trunk line traffic handled over 4,506 


miles of main lines and branches, the other 
3,288 miles doing only the remaining third, 
and we have the following comparison: 


Miles Per cent. of total U. 8. 

Mileage tonnage earnings. 
Main line and b’ch’s 4,649 3.3 11.8 10.1 
Main lines only 1,218 0.8 7.9 6.7 


Owing to the fact that every one of our im- 
portant trunk lines has a vast amount of sub- 
sidiary and tributary mileage which earns 
comparatively little, few people av e an idea 
how small a fraction of our railway system 
does half its business. Were it possible to 
take out the earnings of parts of systems only 
for this purpose there can be no doubt it would 
be found that 9 or 10 per cent. of the mileage 
does over half the business, the remaining 90 
per cent. having to eke ous a subsistence on 
the other half. 

We have left no space to enter further into 
facts covered by this interesting annual re- 
port, which we have by no means exhausted. 
Some of them we shali refer to at a later date. 


PERSONAL. 


Superintendent McGinnis of the South 
Chicago plant of the North Chicago Rolling Mill, has 
tendered his resignation. 

E. T. Smiru, formerly Master of Trains on 
the Georgia Pacific, has been appointed Superintendent 
of the western division of that road. 

J. G. Mercatre, Superintendent of the St. 
Louis and Henderson division of the Louisville & Nash- 
ville R. R., has been appointed Superintendent of the 
South & North Division. 

W.H. Fisner, Vice-President and Superin- 
tendent of the St. Paul & Duluth R. R., has resigned. He 
will be succeeded by E. L. DupLEyY, Receiver of the Cen- 
tral Iowa R. R. 

Dr. H. Moores, of Irvington, (nd., has been 
appointed Receiver of the Indiana Midland Ry., on a 
petition of the Island Coal Co. and Scranton Steel Co., 
to which the road is indebted $40,000. Dr. Moore has 
furnished bonds for $10,000 and taken charge of the road. 


JaMEs HiLton, Superintendent of the Smythe 
Machine Works, Manchester, N. H., was killed recently 
by a boiler falling on him. 

C. H. Bearon, of New Britain, Conn., has 
been elected Chairman of the Water Board of that place. 


J. C. Moorweap, who has been appointed 
Superintendent of the Western division of the New 
York, Pennsylvania & Ohio, to succeed 8. F. RANDALL, 
who resigned, will have his headquarters at Galion, UO. 

Col. Georare L. Perkins, for 50 years Treas- 
urer of the Norwich & Worcester R. R. Co., died at 
Groton, Conn., Sept. 5. He was 100 years and one month 
old. 


F. L. Prrman has been appointed Chief En- 
gineer of the Atlantic & Danville R. R., vice Gro. 8. 
Bruce, resigned, to engage in contracting under the 
firm name of Harper, Bruce & Co. V. O. CASSELL has 
been appointed Assistant Engineer, vice PITMAN pro- 
moted. 

inane ete eatin nasepcaii 


COAL, IRON AND STEEL IN FRANCE.—According 
to a report lately made to the French Department 
of Public Works, there were in 1886, 297 coal mines 
in operation in France with an output of 19,910,000 
tons. The total production of coal in 1887 was esti- 
mated at 21,400,000 tons. The aggregate consump- 
tion of coal in France was 29,619,000 tons in 1886, as 
compared with 32,429,000 tons in 1883. The produc- 
tion of iron and steel was 3,570,000 tons in 1883, and 
2,712,000 tons in 1886. The aggregate of the latter 
year comprised 767,000 tons of wrought iron, 1,517,000 
tons of pig-iron and 428,000 tons of steel. The 
suspension of railway eonstruction caused a drop of 
101,000 tons in the steel rail production between 
1885 and 1886. According to this same report the 
total production for the world in the year 1886 was 
407,000,000 tons of coal and 20,500,000 tons of pig- 
iron. 

RS a ela ee 

ENGLISH papers report that the $40,000,000 capital 
is almost secured for cutting a canal across the 
Isthmus of Perekop from the Black, Sea to the sea 
of Azov. The canal will be 70 miles long, 65 ft. wide 
and 12 ft. deep, and will save 434 to 295 nautical 
miles in distance. 
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SEPTEMBER 8, 1888. 


United States Railways in 1887. 

Advance sheets of the introduction to ‘ Poor’s 
Manual” for 1888 give unusuaily full details of the 
general results of last year’s railway operations, 
which we have discussed more fully in another col- 
umn. The showing is a very gratifying one; in fact 
amazing in its evidence of what appears to be rapid 
yet healthy growth. We abstract the following 
from the tables, regretting that it is impossible to 
give space to the whole of it, which constitutes a 
very valuable record. 


TABLE I.—GENERAL EXHIBIT FOR FISCAL YEAR, 1887. 
Miles. 
Length of track laid up to December 31, 1887 149,913 
Of which were completed up to the close of the 
fiscal years of the respective companies. . 147,999 
Completed since the close of their fiscal years. . 1,914 
Increase of mileage in the calendar year 1887 
(9.6 p. c.)... eee acdc se asee 13,081 
Increase of mileage in the fiscal year 1887 (9.7 p.c.) 14,382 


LIABILITIES AND ASSETS OF THE COMPANTES OWNING THE 
ABOVE 147,998.60 MILES OF LINE. 


Liabilities. 


Capital Stock . $4,191,562,029 
Funded Debt ... 4.186,943,116 
Unfunded Debt . 294,682,071 
Current Debt. 273,243,998 

Total Liabilities. $8,896,431,214 


Assets. 


Cost R. R. and Equipment. $7,799,471 835 


Real Estate, Stocks, Bonds and other In- 


vestments. ‘ P a 984,975,945 
Cash, Bills Receivable, Current Accounts, 
ete. ete , ; 415,506,735 





Total Assets ..... $9,199,954,515 





Excess of Assets over Liabilities 308,523,301 
Excess of Assets in Various States 
as per Table, p. iv.......... $441,410,306 
Excess of Liabilities in Various 
States, as per table, p. iv.. 137,887,005 
—. $308,523.01 
Miles. 


Total mileage of railroads completed at close 
fiscal year ... : 


Te od } 147,998.60 
Of which full statistics of operations were re- 















ceived from ..... onal adi 136,986.49 
Mileage of roads not reporting earnings, etc., 
consisting chiefly of new roads not yet 
brought into full operation. : *11,012.11 
Miles operated 136,986.49 
Passenger Train Mileage . 238,755,920 
Freight Train Mileage 304,191,107 
Mixed Train Mileage 11,081 869 
Total Train Mileage . 643,978 896 
Passengers Carried ‘ ; 428,225,513 
Passengers— Mileage : ‘ 10,570,306,710 
Tones Moved vaed as T4752 
Tons One Mile. . 60,061,069,.996 
EARNINGS.— Passengers $240,542, 876 
Freight 636,066 22 
Other 54,176,055 
Total. “4 $931 385,154 
Operating Expenses 600,249,478 
Net Earnings $331,135,676 


Other Receipts, including rentals received : 2 
by lessor companies. . ae sie +83,164,355 








Total Available Revenue. $414,300,051 
Payments frcm Available Revenue: 
Interest on Bonds ... $195,418,710 
Other Interest. 6,590,200 
Dividends. 90,013,458 
Rental rag 442,042.277 
Miscellaneous ................ 41,168,908 
Total ...... SW eRae ee Ga tue ees sauedute $375,233, 548 
Balance— Excess of Available Revenue over 
Actual Payments therefrom for the year. $39,066,483 


The Manual comments on the statistics as follows: 


The summarized tabulations of the returns of the rail- 
road system of the country given in the preceding state- 
ments indicate a more prosperous condition of those 
great enterprises than was anticipated. The earnings of 
the year as compared with those of preceding years, 
make the following showing: 


1887 1886 1885 
Gross Earnings........ $940,150,702 $829,940,836 $772,568,833 
Net Earnings.......... 334,989,119 300,603,564 269,496,931 

1884 1883 1882 
Gross Earnings. ....... $770,684,908 $823,772,924 $770,209,899 
Net Earnings.......... 268,064,496 293,367,285 280,316,696 


These figures clearly establish the fact that the period 
of depression in the industries of the country, extendin 
a the years 1884 and 1885, and has been passed, an 
that the country is about to enter upon an era of pees 
perity, which can be checked only by some extraordinary 
and unlooked for industrial or political convulsion. So 
closely allied to all the industries of the country are the 
railroads that no other interest responds so quickly to 
adverse or prosperous conditions of general commercial 








*In 1887 the greater portion of the new mileage was 
built in the last six months of the year, and consequently 
had not been brought into operation until the year 1888. 


+In all cases where the operation of leased railroads 
a coparaeel re coat abe lene’ inanmne soneenta have 
adu n of amounts under these heads 

being thereby avoided. 


ENGINEERING NEWS 


enterprises. In this respect the railroad system may be 
regarded as the barometer of the entire industrial sys- 
tem. Thus in the reaction which followed the period of 
inflation, beginning in 1880 and culminating in 1883, the 
railroad interest was quick to show its effects. 

An examination of the results for the past four years 
shows some interesting facts. The increase in gross and 
net earnings and mileage for 1887 over those for 1886 and 
184 is shown in the following Table A. 

The statements show the sections of the country which 
sre making the greatest progress in the development of 
their railway systems, and bear out all known facts with 
reference to the States which they include. For ex- 
ample, New England shows an increase in its mileage in 
the four years, of a trifle less than 9 per cent. In gross 
earnings and net, the percentages being respectively 13 
and 17. These figures exhibit a normal develepment in 
that section; as that system, unlike that of the middle 
group, reflects only to a slight extent any extraordinary 
increase in the earnings of the western railroads. The 
relatively large increase in net as compared with gross 
earnings is a gratifying assurance of progress in the 


TABLE I1.—Showing by Groups of States the length of lines 
operated, gross and net earnings, and interest and divide 


1O! 


science of railroad managemetit. The increase of the cost 
of working the New England roads in 1887 over 1886 being, 
Tl per cent. in 1887 as against 68 per cent. in 1886, is ex- 
vlained by the increased cost of materials and labor in the 
atter year. 

The middle group of States, comprising the six States, 
New York, New Jersey, Pennsylvania, Delaware, Mary- 
land and Wesi Virginia, and having within its borders 
the great eastern trunk lines, viz.: the New York Cen- 
tral, the Ene. the Pennsylvania, and the Baltimore and 
Ohio. as well as all the great coal carrying roads, shows, 
in comparison to the extent of its territory and of its 
railroad mileage, the most marked gain. 

A striking feature in the results of the operation of the 
railroads of the country for the past two years is the in 
crease, shown in the following table B, of the tonnage- 
traffic and earnings of the three great trunk lines-— the 
New York Central, including the West Shore; the Erie, 
includiug the New York, Pennsylvania and Ohio, and the 
Pennsylvania, Pennsylvania Division. 

The mileage of the above lines in 1886 equalled 3.6 per 
cent. of the total mileage operated in the United States 


owned, share capital, funded and other debta, length of line 
nds paid, by all the railroad companies of the United State 


for their respective fiscal years of 1879, 1880/1881, 1882, 1883, 1884, | We omit all except the totals for the years 1880 to 1R85 


inclusive. Ed.) 1885, 1886, and 1887 : 
































































































9 Jgth : 
L’gth L'gt . 
— x . f Gross Net Divi- 
—— of Capital Funded Other yoo ae ems Interest 
dati Line Stock. Debt Devt. | Line | | Traffic |. Traffic ra | foo 
Own’d per Earnings. Earnings Paid. 
ated 
_ 1879 M. $ $ M. $ 5 3 
New Eng. Group. 5,910 186,869,222 127,026,763 5,688 40,767,408 14,485,907 5,402,690 
Middle Group 14,942 708,998,200 737,251,285 14,479 181,614,614 74,101,816 30,252,884 
Southern Group. . 12,978 204,600,089 248,061,42 . 12,526) 40,688,117 14,671,422 5,894,446 
Western Group... 46,102 | 1,146,838,767 | 1,047,561,016 68,427,206 42,600 238,646,081 10124424 54,495,170 
Pacific Group. 4.461 148,340066 150,588,680 11,520,619 3.716 23,954,407 12,153,380 7.1 325 
1879— Totals... 84,393  2,395,647,293 | 2,319,489,172 156,881,052 216,544,900 112,287,515 61 681,470 
1880—Totals... 92,147 | 2,708,673,375 | 2,530,874,943 162,489,939 255,557.55 107,866,328 7715371 
1881—Totals.. . 108,530 3,177,375.179 | 2,878,423,606 222,766,267 92,971 701,780,982 128,587,202 9,344,190 
1882—Totals .. 114,461 3,511,085,824 3,235,543,823 270,170,962 104,971 770,200,899 280,316,696  154.295.380 102,081,434 
1883—Totals .. 3,708,060,583 | 3,500,879,914 L1O,414 | 823,772,924 208,367,285 173,130,084 102,052,548 
1884—Totals . . 3,762,616,686 | 3,660,115,772 | 244,666,596 | 115,672 770,684.908 268,064,496 176,694,302 993.244.8335 
1885—Totals .. 127,729  3,817,697,832 3,765,727,066 250,108,281 123,320 772,568,833 269,493,961 187,428,085 77,072, 105 
, 1886 
New Eng. Group. 6437 AR 673,477 143,792,350 14,128, 180 6.450 62,653,718 19, S80 213 7 262 361 9,483,560 
Middle Group. 1,064,895,370 | 1,088,068,287 104,388,877 18,307 243.868.9030 91042454 65,860,371 20,310,122 
Southern Group. . 467,097,908 489,778,278 18,202,412 18452 74,833,950 24,620,560 19,387,706 
Western Group .. 1,998,696,761  1,998,681,315 | 133,538,180 75,655 411,753,513 149,085,711 90 232 836 
Pacific Group.. 266,144,997 219,646,100 10,386,156 6.339 36.555.916 16,024 506 8 293,080 

















1886—Totals .. 153,606 3,999,508,508 | 3,882.966,330 
1887 

New Eng.Group. 6,684 139,905,746 

Middle Group 19,430 . 1,083,700 507 

Southern Group... 23,342 488,617 577 550.931 218 

Western Group... 90,070  2,105,081,292  2,185,049,350 

Pacific Group . 8,473 | 257,947,801 227 R56, 205 





280,673,814 


13,801,335 6,985 
99,815,601 
19,042,391 





125,185 829,940,836 300.608.5604 189,000 504 
66,324,051 
19,520 264,700,889 

87,137,963 


19,266,191 
98 913,914 
28,714,002 
167,482,078 
20, 682 004 















1887—Totals .. 147,999 4,191,562,029 4,186,943,116- 204, 


NOTE. -The groups in 188% and 1887 above, are arrang 
taking in all States south of the Ohio river and east of 


M2071 137,08 


040,150,702 334,980,119 


208,700 Bh2 


01,573,458 


ed uniform with the years preceding, the Southern Group 
the Mississippi, except West Virginia, which goes with the 


Middle Group; and the Western Group covering all States between the Mississippi and the Kocky Mountains, The 
arrangement by States into groups as adopted for this and succeeding numbers of the MANUAL will be found else- 


where. 
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INCREASE 1887 OVER 1886. 













In above table operations of elevated railroads are included. 


BLE A. 


INCREASE IS87 OVER 1884, 





























Mileage Gross Net Gross _Net Mileage Gross Net * Gross Net 
} > 2 ~ im . Earn’gs | Earn’gs |y . ae EFarn'gs Earn’gs 
| Worke d.| Earnings. ‘Earn’ys. per Mile.|per Mile. Worked. Earnings. Earn’gs. per Mile. per Mile. 
Miles. a | 3. $ | Miles, “5 -s 
New England .. 555 3,670,333 d. 614,012\dec. 249 dec. 33 578 356 184 
Middle States. ....;. 1,218 20,837,159 7,871,460 240 4 1,673 1,023 737 
The South .. | 1,299 12,304,004 4,094,542! B57 119 1,859 306 109 
Tee West. ..... --| 6,712 58,101,266 18,426,367) 262 64 14,939 0 10 
The Pacific States) 2,066 15,297,104 4,607,198 391 dee. 74 2,907 6,830,598 528 191 
|—-——-- reminder Lendiitentleieesl a sae a = — — - 
Total............} 11,843 | 110,209,866 aa 291 68 21,356 169,465,794 66,924,623 198 126 
TABLE B. 
Miles operated. Tons of freight moved. Gross Earnings. 
Increase Increase 
ROADS. -— -- ~- of tons of 
| moved. Earnings. 
1885 1886 1885 1886 1885 1886 
wee ei ae ee Re Me RE ae 
New York Central.. SB | 1,329 10,802,957 12,718,101 1,916,144 24,429 41 30,506 361 6,076,920 
Pinched tauew paso 1,601 | 1,609 14,959,970 18,668,239 3,708,269 20,555,615 24,471,601 3,915,986 
Pennsylvania 1,518 1.568 24,047 (28 26,420,948 2,377, 922 27 067 406 31,182,287 3,464, B81 
4,072 4,506 49,809,955 57,807,288 8,002,335 72,652 Abe 86,110,249 13,457 ,787 
Miles operated. Tons of freight moved. Gross Earnings. 
| Increase | Increase 
ROADS. —_ of tons - of 
j moved. Farnings. 
1886 1887 | 1886 1887 1886 1887 
. 4 3 5 8 
New YorkCentral..; 1,229 1,447 12,718,101 14,626,954 1,908,853 30,506,361 35,207 055 4,790, 694 
| REE ae alia a 609 1,610 18,668,239 19,865,7 1,197,510 22,500,048 24,210,357 1,710,300 
Pennsylvania . 1,568 1,592 26,420,948 30,847 635 4,426,687 31,132,287 35,305,729 4,173,442 
| 4,506 4,649 | 57,807,288 65,340,338 84,138,006 94,813,141 910,674,445 
i 





7,533,050 
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TaBLE IJI.—SHGWING THE AVERAGES PER MILE OF STOCK, BONDS, COST AND EARNINGS, PFRCENTAGE OF EXPENSES 
Tu EARNINGS, EARNINGS PER PASS! NGER TRAIN MILE AND Pi R FREIGHT TRAIN MILE, PER PASSENGER MILE, 
AND Pak TONNAGE MILE, ETC., FOR 1882, 1883, 1884, 1885, 1886, AND 1887. 


1887 
$s 
Capital Stock per mile of completed road ...... .....-.... 23,321 
Bonded debt, GO. —ececceccesesevoses 28,290 
“Cost of road andequipment,” do. — ...----.+..- ee 51,699 
Passenger earnings per miie of road in operation .-...... 1,756 
Freight earnings per mile of road in operation.........-. 4.649 
Gross earnings per mile of road in operation........... .. 6,861 
Net traffic earnings per mile of road in operation ......... 2,444 
Percentage of expenses to Carnings ... ---.-- 6... cece eee eee 64.45 
? 
Passenger earnings per passenger train mile............. 1.008 
Freight earnings per freight train mile ...........-..-..... 1.615 
Gross earnings per revenue train mile ..................-. 1.445 
Gross expenses per revenue traip mile.................-.6. 0.951 
Net earnings per revenue train mile ....................... 0.514 
per cent. 

Passenger earnings—proportion of gross ..........-.......) 26.82 
Freight earnings—proportion of gross...............-+ se. 68.38 
Other earnings—proportion Of QroBs..-...-... 6... eens ee eee 5.80 

cents. 
Earnings per passenger per mile ......-.... 0... 6... eseeeee 2.276 
Earniogs per ton per mile....-.-----+..ce eee ee eee ceeeceeeee 1.063 

miles. 
Average distance per passenger...-.. p80 0eseereececcccese ee 24.68 
Average haul per tom. ....- oecncscccvecccsnsessssccuescccesres 108.79 

per cent. 

Tuterest per Gent. OF HOMES... -.- 6.26000 cosccccvescckssccscees 4.71 
pptorost per cent. of bonds and debt......-...... ..-+-..06. 4.55 
Dividenc BP per CT EE cuecs dsebsabebasanruhvncst ms 2.18 
Inst. and divid’ds p. c. of stock, bond, and debt.-.......... 3.40 


TABLE V. 


{ 








THE U.S. aT CLOSE OF THEIR Respective Fiscal YEARS ENDINg IN 1887. 


Mileage of Batisogds at Close of 


iscal 


States and Groups, 


Total R.R. Tot. Trk. | St’! Rails. I’n Rails Engs. seng’r-|M 
6 






































M. | M. M. M. 
2, MG@IMe ....cccecveees  secvcevecs 1,239.74 | 1,448.91 893-15 555.76 
2. New Hampsnire ............--. 888.18 1,114.72 | 495.84 618.8% 
BS. Vermont. ....ceccccesescescccees 864.86 1,022.78 653.76 369.02 
4. Massachusetts ....-.-....-...-- 2,531.40 4,608 .29 3,102.13 1,506.16 
5. Rhode Island..................- 149.82 253.54 173.47 | 60.07 
6. COMMNACLICUE.«.-- eee eee eee eee 1,009.93 1,407.13 1,033.16 | 373.97 
A. New England Group.....-. 6,683.93 9,835.37 6,351.51 | 3,483.86 
7. New York.........-. eee ceseee 7,552-25 | 12,735.93 | 10,132 32 | 2,603.61 
GO; NOW DOLMOP> «6+. cesescversessecs 1,906.77 3,783.27 | 1,592.78 2,190.49 
9, Peunsylvania.......-. beneeis 7,598.70 13 039.62 9,814.11 3,225.61 
10. D@lAWAL@..--- 6 cece eee eee eens 254.14 344.11 166.30 177-81 
11. Maryland ..-.....cc.sdesere cove 1,350.60 2,074.08 1,441.84 632.24 
B. Middle Group ..-.-.-.... «- 18,662.46 | 31,977-01 | 23,147.35 8,829.66 
1D. Odd. .-- coe ee cereececcervcceces 9570.39 13,252.45 | 9,588.25 3,663.80 
13. Michigan ...-... i ssevevesssewnes 5,012.13 6,603 .54 4,214.23 2 389.32 
14. Indiana..-.-.-- g Hes wesecceeness 5,961.58 6,929.12 4,452.75 2,476.37 
26. TIMMONS 26.005 cccvccsccrecsesces 16,051.92 | 19,581.64 | 16,243.72 4.437 92 
16, WiS@onBin ..-.--.... ee eeee eee . 7,720.26 9,015.75 5.144.27 3,871.48 
©. Central Northern Group...) 44,816.28 | 55,382.10 | 39,643.21 15,738.89 
SU. WHEE Goons. cvecocccscscsccoses 3,101.27 3,641.72 | 2,661.90 979.82 
18. West Virginia.....-.... ....... 768.40 862.13 | 622.22 239 91 
19. North Ca olina.......--+....0-5 1,978.87 2,347.85 | 1,346.95 1,000.90 
20. South Oarolina ................ 1,939.00 2,157.84 | 1,184.87 972.97 
G1. GOOTMIE «20065 s.cccocscecescsees| 9,797.21 4,073.01 | 2,600.35 1,472.66 
22, Florida «-----2+-eceeeeeeeeeeeees 1,926.49 | 2,026.84 | 1.243.47 783.37 
D South Atlantic Group...... 13,451-24 | 15,109.39 | 9,659.76 5,449.63 
23. Alabama .........eceeeeseccseees 2,441.70 2,715.01 | 1,786.27 | 928.74 
94. Miasisaippl ........csccisceesses 708.67 735.45 195.53 539.92 
25. TONNOBSEE....--..---eeeeeees ees} 2,916.69 3.372.11 2,437 -07 ‘ 
26, ROCKY .... 22... seereccovcsees 2,838.52 3 312.74 2,735.40 
27. Louisiana. ... ov sesceeenesoes 1,754.37 1,926.42 945-61 | 
E. Gulf and Miss. Val. Group. 10,658.95 12,061.73 8,099.88 3,961.85 
28, Min@uuri........-.ceeee ceeeeees 7,818.58 | 12,081.27 6,267 .37 5,813.90 
29. A-kansns.......... abeesetocscss! SANE 1,853.17 1,366.29 486.88 
Sts WORE scewce cece ss euenlidenwescname 6,933.14 7,576.63 4,480.46 3,096.17 
G1. RQMARG..- 00000 .ccccscccvcccssecs 8,404.33 9,741.17 7,298.13 2,443.04 
$3. COLOTAGO. .-. 0... ecereseececcecee 3,013.52 3,233.39 1,833.21 1,400.18 
33. Now Mexico...........sseeeees 931.06 2,001.85 1,848.83 153.02 
F. Southwestern Group ...... 28,904.84 36,487.48 | 23.094.29 13,393.19 
BA. TOW... - 60055 s cerceeeeeesccnsens 3,496.77 3,834.75 1.920.86 1,913.89 
Se MEMEO sccpinkds saesnsis hous 8,446.79 9,942.65 7,614.37 328. 
96: NODPAGER «2... 0. sc0eccssesvesece 3,333.82 3,804.85 2,643.12 1,161.73 
ST. DBKOT. .. 02.2000 -cvecccevecceces 521.80 540.60 | 221.00 319.60 
OR. WORD. 00060 cncnecesecdcses en 833.30 866.62 | 808 .39 68.23 
39. Momtana ..---.-.eeeeeeeescenreee 215.54 216.79 196.40 
G. Northwestern Group...... 16,847.82 19,206.26 | 13,404.14 5,892.12 
40. Washington Territory ........ 192.90 200.40 | 162.70 37.70 
GL, OPOMON...ccevccsccess cocrcccccs 1 519,00 1,606.21 612.63 993.58 
42. ¢ aliformia .....- 0.60. sceeecenees 4,265.00 4,843.00 3,109.10 1,733.90 
4B. NOOR. «2.20000 ceeccseccrsceece 515.45 573.08 378.50 194.58 
44, Arig ma. .......-05 ceeessecccoees 609.25 644.55 534.23 11” 32) 
4B. Utah. ove cceeee cocccccccssccacees 1,307.98 1,354.30 | 695.85 658. 45) 
GO TD wv oseccccccdenanecercassecs 63.50 66.00 i Oe ee ee 
H. Pacific Group ..-........... 8,473.08 9,287.54 5,559.01 3,728 53) 
' 
RECAPITULATION BY GROUPS OF SSATES. 
A. New England Group .........- 6.6°3.93 9,835 .37 6,351.51 | 3.483.86 
B. Middle Group ............-.---+ 18,662.46 31,977.01 23,147.35 | 8,829.66 
C, Central Northern Group.....-- 44,316.28 55.382.10 39 643.21 15,738.89 
D. South Atiantic Group.......... 13,451.24 15,109.39 9,659.76 5,449.63 
E. Gulf and Mississippi Val. Grp. 10,658.95 —-12,061.7 8,099.88 | 3,961.85 
F. Southwestern Groun .......... 28,904.84 36,487.48 23,194.29 | 13,393.19 
G. Northwestern Group .......... 16,847.82 19,206.26 13,404.14 | 5,802.12 
H. Pacifie Group .....-..-.--..+.+5 8,473.08 9,287 54 5,559.01 | 3,728.53 
FFU nited States, 1887............ 147,998.60 189,346.88 | 128 959.15 | 60,387.73 
, United States, 1886............ 133,606.56 168,047.81 | 105,723.57 | 62,324.24 
United States, 1885............ 127,729.45 160,597.04 98,102.46 | 6),491.58 
t United States, 1884............ 125,151.98  156.496.74 90.242.78 | 66,253.96 
“United States, 1883............ 120,551.66 149,182.81 78.490.92 70,691.89 


Year, 












































Equipment. 


1886 1885 1884 1883 1882 
| Fs $ $ t $ 
29,935 29,867 30 064 30.759 30,674 
29 062 29,453 29,317 28,659 28,268 
54,301 55,059 55,329 55,461 52,726 
1.693 1,612 1,801 1,951 1,926 
4,397 4.219 4.382 5,092 4,824 
6,570 6,265 6,663 7.461 7,377 
2.376 2.1>5 2,318 2,702 2,670 
63.84 65.12 65.21 68.78 63.61 
3 $ $ $ 3 
1.006 0.949 1-001 1-11 1.14 
1.573 1.518 1.502 1.56 1.59 
1.443 1-346 1-410 1.50 1.55 
0.921 0.892 0.918 0.96 0.98 
0.522 0.474 0.492 0.54 0.57 
per cent,jper cent. per cent per cent. per cent. 
25.77 26.9 27.1 26 26 
66.94 67.4 65.9 67 67 
7.29 5.7 7.0 7 7 
cents, cents, cents. cents. cents. 
2 181 2-198 2.356 2.422 2.514 
1.042 1-057 1.124 1.236 1.236 
miles. | miles. mites. miles. | miles. 
25.27 25.99 26.24 27.32 25.89 
109.49 112.46 112.07 110.04 109.02 
per cent.J/per cent. per cent. per cent. per cent. 
4.75 4.77 GEE = l senwnessdbuesanennch 
4.53 4-62 4.51 4.59 4.40 
2.04 2.02 2.48 2.75 2.91 
3-26 3.36 3.52 3.68 3-65 


SHOWING BY STATES AND GROUPS OF STATES THE MILEAGE aND EQUIPMENT OF ALL THE RAILWAYS IN 





Revenue Cars. 












































No. 
2,978 
2,015 
5,850 

| $2,367 
764 
7,846 

50 950 

99,853 

49,100 

220,305 
179 


96,759 
29,649 


297,532 
18 343 
i.9°4 
2,049 
2,: 60 
8.458 


38,091 
33,585 

| 4.353 
15,243 
24,423 
10,184 
878 
88,666 
7,866 

| 38,Od4 
; 9,108 
61 

| 1,196 


57,175 
155 
3.169 
19,057 
& 8 


| 1,531 

2,287 
| a7 
| 27,064 


\ 


50,950 
328,363 
297,532 

35,964 

38,091 

88,665 

57,175 

27,064 


983,805 
871.491 
828,853 
821,613 


Loeo- 
‘motive Pas. \Bge., 
ail, Freight. Total. 
te. 
ctioeaee neat sabia 
No. No. No. No. 
203 200 98 1,780 
96 a ae 1,916 
228 142 | 65 5 643 
1,330 | 1,889 332 | 30,146 
52 112 34 618 
281 | 488 179 7,179 
2,190 | 2,923 | 745 | 47,282 
2,792 | 3,507 | 619 | 95,727 
854 1,063 | 132 38,905 
3,513 | 2,385 642 | 217,278 
il 18 2 159 
864 655 163 | 27,108 
8,034 | 7,628 | 1,558 | 379.177 
2.551 | 1,320 545 «99 054 
814 444 191 | 22,817 
1,129 545 289 | 45,919 
2,869 | 1,435 570 | 94,754 
967 553 | 293 | 28,803 
8,336 | 4.297 [1,888 | 291,347 
693 311 154 17,878 
58 40 13 1,921 
122 93 33 1 923 
199 120 63 2,777 
458 320 16! 7,977 
146 175 91 1,914 
1,676 | 1,059 515 34,390 
224 119 8 5,298 
42 30 17 511 
397 221 84} 9,963 
346 145 | 17, 95 
134 64 3,706 
1.414 850 368 36,873 
1,082 630 246 | 32,709 
147 99 41 4,213 
644 343 136 | 14,764 
842 564 248 -43,611 
377 232 94 9,858 
62 9 9 860 
3,154 | 1,877 774 | 86,015 
255 121 68 7,677 
1,210 543 269 | 38.132 
401 262 102 8,744 
3 S tewee et 60 
40 8 > 1.180 
an cckccblectkzaethonseselcanebhakelenst execs 
1,909 935 447 | 55.793 
~ 3 2 150 
145 78 37 3,054 
802 790 202 18,065 
40 19 10 8009 
88 42 15 1,474 
57 79 30 2,178 
3 2 1 24 
1,143 1,013 297 25,754 
2,190 ] 2,953 | 745, 47,282 
8,034 | 7,628 | 1,558 379,177 
8.330 | 4,297 | 1.888 291,347 
1,676 | 1,959 | 515 34,390 
1,414 | 850 | 368 36,873 
3,154 1,877 | 74 86,015 
1,909 935 | 447 55,793 
1,143 | 1.013 | 297 25,754 
27,850 | 20,582 '659' 956 631 
26.415 | 19252 | 6,325 845,914 
25,937 17,290 | 6,044 805.5 9 
24,587 17308 5,911 798,399 
23,623 | 16,889 5,848 778,663 


801,400 





the ‘or ; their tonnage equalled 11.9 per cent. of the 
whole. The increase of their tonnage equalled 17.6 per- 
cent. of the increase for all the roads. The increase of 
their earnings equalled 23.6 per cent. of the whole in- 
crease that year. In 1887, their mileage equalled 3.3 per 
cent. of the total mileage of the United States, and their 
tonnage equalled 11.8 per cent. of the whole. The in- 
crease of their tonnage equalled 10.7 per cent. of the in 

crease forall the roads. The increase of their earnings 
equalled 9.7 per cent. of the whole increase. These three 
lines convey to the seaboard the greater portion of the 
pr \duce of the interior, whether sent forward for domes- 
tic consumption or exportation, so that with rates main- 
tained, their traffic is likely to imcrease in a greater ratio 
than that of other lines. 

The returns from the South for 1887, when considered 
in connection with the remarkable activity now being 
exhibited in all branches of industrial enterprise in that 
section apparently indicate that the long expected era of 
prosperity which has been so confidently predicted for 
those States is approaching. In 1887, the mileage of rail- 
roads in operation increased 1,229 over the total of 1886, and 
1,859 miles over 1884, showing that more than 3 of the new 
mileage added in the past four years was brought into 
operation in 1887. In the six years from 1881] to 1886, in- 
clusive, there were only unimportant increases in gross 
and net earnings. During the three years, 1884, 1885 and 
188, earnings per mile were almost stationery, averag- 
ing gross about $4,000 per mile, and net about $1,300 per 
mile. But in 1887, a great change became manifest. he 
attention of capitalists began to turn to the South—to 
the development of its coal, iron and other mineral 
wealth, its lumber and farm lands—and many new in- 
dustries were introduced, As a consequence, its rail- 
road system has been extended at a rate unequalled in 
the past, and the earnings of the old lines have increased 
in ratio to the impetus thus given them. 

The percentages of increase in this section are as fol- 
lows: Gross earnings, 1887 over 1886, 16.4 per cent.; 1887 
over 1884, 21.2 per cent. Net earnings, 1887 over 1886, 14.2 
per cent.; 1887 over 1884, 19.2 per cent. While the aggre- 
gate earnings of the group exhibit such large increases, 
the mileage statistics make a still better showing. In 
1886 the gross earnings averaged $4,005 per mile ; the net, 
$1,334 per mile. In 1887 the gross earnings averaged 
$4,412 per mile (an increase of $357 per mile); the net, 
$1,458 per mile (an increase of $119 per mile). It seems 
probable that when the next number of the MANUAL 
shall be issued the earnings of these roads will average at 
least $5,000 per mile. 

In the western group of States, comprising all the 
States west of the Mississippi and Ohio rivers and east of 
the Rooky mountains, there were in active operation in 
1887, 82,367 miles of railroad—an increase over 1886 of 
6,712 miles,and over 1884 of 14,939 miles. The aggregate gross 
earnings for 1887 reached $469,934,779, being at the rate of 
$5,704 per mile, against a total of $411,733,513, or $5,442 per 
mile, in 1886; $392,317,857, or $5,336 per mile, in 1885, and 
$381,901,276,0r $5,664, in 1884. Net earnings kept pace with 
gross, both in aggregate and average per mile, as will be 
seen by reference to the preceding table. It is noticeable 
that although the aggregate earnings of this group show 
a steady and large increase from year to year, the in- 
crease per mile is comparatively small. This would seem 
to indicate that the increasein mileage was out of pro- 
portion to the growth of business in that section, but a 
consideration of the case might qualify this conclusion. 


The following table (omitted) shows the mileage, gross 
earnings and gross earnings per mile of leading western 
railroads for the past four years, 1884 to 1887; showing 
that in almost every instance the old established lines 
have not only maintained earnings, but have made 
marked increases, The exceptions’ are few, and where 
decreases have been made it will be found to have been 
due almost wholly to aggressive construction, either by 
themselves or by rival lines. The explanation of the 
comparatively poor showings made by the West is to be 
found, therefore, in the fact that the new lines added in 
the past two years have been almost wholly in new and 
but partially developed territory. 


It isto be noted, however, that these new lines have 
been constructed almost entirely by the largest and 
strongest of the old companies, into a territory which will 
very speedily contribute traffic enough for their support, 
and withthe movement of this year’s crops, these new 
lines will probably not only do a remunerative business 
for themselves, but increase by its full amount, the busi- 
ness of the old lines reaching to Chicago which construc- 
ted them. The manner iu which this construction was 
done by the old companies brought complete and efficient 
lines to the frontier, which could offer at the outset com- 
plete transportation facilities to the country, and thus 
promote its rapid development. 


A study of the figures of the Pacific group shows an in- 
creasing business in that section. Owing to the present 
system of reporting the Southern Pacific returns, and the 
late hour in which they were received, it is impossible to 
make for this group an intelligent comparison with pre- 
vious years. 


Taking the entire system together, the showing made is 
highly satisfactory. The great decrease inthe average 
“costof road and equipment” in the past 2 years is worthy 
of note, resulting from the reduced cost of construction. 
This decrease is accompanied by corresponding decreases 
in stock and bonds per mile. 

Various other tables giving details of mileage, 
traffic, etc., as noted elsewhere, are then given, and 
the introduction is closed by a reproduction of the 
ENGINEERING NEWS Map No. 9, which appeared in 
our issue of June 16, showing the construction of the 
entire United States for 1886, 1887 and part of 1888, 
with an extended quotation from our editorial of 
that issue as to the distribution of construction. 


— rrr 


WHAT will not the inventive genius of the news- 
paper reporter devise in the line of railroad appli- 
ances! The climax seems to be reached in a recent 
proposition to fit up the roofs of vestibule cars as a 
‘“‘summer garden”? with a fountain in the centre 
surrounded by tropical plants and flowers, while 
hammocks, canopies, bird music etc., render the 
place an elysium. We are only suptised that the 
scheme was not rounded out and made complete by 
the addition of a tennis court and a trout stream, 
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TaBLE VI.—Showing by States and groups of States (separate States omitted, Ed.) the mileage of railroad operated, trafic operations, yross and net earnings, interest and div- 





STATES. 


A. N. Engi’d Gr. 
3. Middle Group 


a ton 


’. Cent 


D. 8. Atlant Gp. 
E. G. & M. V. Gr. 
F. So. West. Gr. 


G. N. West. Gr. 


H. Pacific Gro 
U.S. 
U.8.. 


U.8.. 


a 


U, S., 1883 





TaBie VII. 





STATEs. Dar ce ‘ er cent. Bias 
Pr r cent. Pro. Non Per cent mii Non- 
de > 
mao) | PrO- |@’etive | 43 5O- » | Pro- d’etive 3+ fo 
Tot’) Pete d’etive Tot’! WVet'e d’ctive 
pO ae re 4.87 5.13 91.93 5.07 4.85 5.18 
New Hampshire. 4-80 5.77 83-10 16.90 5.57 5.74 
fermont.....- os. 2.91 . 5.57 39.5% 60.42 2.66 6.33 
Mussachusetts... 5-84 5-96 %7.99 2.01 5.01 5.10 
Rhode Island..... 5.85 6.0 92.73 7-27 6.37 6.50 
Connecticut ...... 6.12 7-17 85.29 14.71 5-34 5.53 
New Eng. Gr..... 5.18 5.88 88.18 11.82 4-80 5.26 
New York.... - 4-64 5-61 84-19 15.81 3.80 | 4.15 
New Jersey....... 5.56 6.38 87.15 12.85 8.59 9.30 
Pennsylvunia.... 5.12 5-30 96.59 3.41 5.23 | 5.40 
Delaware......... 4.97 | 4-77 | 10v.00 |....... 91 91 
Maryland & D.C. 4.85 5-07 v5.57 4.43 7.57 | 8.38 90.38 9.62 
Middle Gr....... 5-01 5-52 90.73 9.27 5.16 | 5.48 | 94.05 5.95 
ONsccdes cecccicct BS) OO 82.06 17.94 3.25 | 3.84 84.56 15.44 
Michigan......... 5.08 5-58 91.07 8.93 5.24 | 5-87 | 89.3% 10.67 
Indiana...... ooees 6.41 | 6-31 85.81 14.19 2.75 | 2.84 J 2.95 
Tilinois....-... ... 5.09 | 5.77 88.05 11.95 5.61 | 6.16 91.28 8.72 
Wisconsin........ 4.61 4-94 93.27 6.73 | 4-82 | 5.27 91.49 8.51 
Centr. No. Gr..-.. 4-47 5.16 86-58 13.42 4.38 | 4.87 89.93 10.07 
Vit cis icine 3.70 4-14 89.40 10.60 3.49 4-43 78.64 21.36 
West Virginia.... 1.19 5-29 22-51 77.49 3.17 | 6-10 51-96 48.04 
North Carolina.. 1.89 3-21 58-87 41.17 | 3.04 | 3.27 | 92.47 7.23 
South Carosina,. 4-86 5-88 82.92 17.08 4.37 4.89 90.00 10.00 
Georgia...... wees B14 5-54 56-69 43.31 5.10 | 7-02 74.06 25 94 
Florida...........' 1.07 | 4:35 24-64) 75.46 4. 35.27 
So. Atl. Gr..... ...| 3-33 | 4-59 | 72.52 21.92 
Alabama.......... 4.36 4-90 &8.78 8.46 
ississippi...- 3.85 4-65 81.94 25.45 
Louisiana. . 4.80 5-83 2-18 3.16 
Tennessee........ 4-23 4-41 95.99 23.88 
Kentucay.. ...... 4.67 | 4.87 95-81 14.07 
Gulf & Miss. V... 4.51 4-91 91-94 14.31 





Missouri.......... 5.94 6.25 95.02 7-27 4 
Arkansas..... 1.71 5-10 33.44 27.05 
TORS kc. - i cccse }) OSB | OO 81-85 48.65 
Kausas...........| 56-23 8-65 60.44 11-04 
Colorado. .... _eess) 5-64 6-06 94.18 . 
New Mexico....... -90 6-00 82.28 

So. West Gr...... 4.84 6.21 78-00 922.00 5.16 

EEE PEE 4.83 5.10 96-31 3.69 4.73 

Minnesota........ 5.24 5.79 90-51 10.49 5.76 

Nebraska... 5-84 5.97 97.80 2.20 4.35 

DOG hc dance co uhacve coftecdcdbeeseuse 100.00 6-4 

WIOMRMRE 6.00 cccclsessccle dc calsecccces 100.00 6. 

PONG ok’, Cie eisa ds Fie wiledcssvasdscncicct 7.00 

No. West Gr...... 5-45 5-76 92.78 7-22 5-10 

Baile ick He occdds . piven wicks 

Washington...... cedcsolevccsone) $69.68 |i 2.08 

COM i sic nscdsies 5.94 87.10 12.90 2.47 

California....... 4.55 4.80 94.79 5.21 3.93 

aa ee 5-00 6-90 72-41 27.59  &.87 

Arizona.... ¥7 -33 2.67 6-12 


PU éctiivcds skies 


Pa*ifie Gr,........ 


United States... 


Note.—The productive bonded debt ” excludes bonds of new rail- 
roads in process of construction, the first coupon on which had 
not matured at vlose of their respective fiscal years. This brings 
under the head of “ non-productive bonded debt” 
bonds, tne interest on which will be paid. 


Nor. Gr. 





8, 1888 


Length 
R. R. 
Worked 


(and re- 
ported). 





6,984.88 
18,976.60 
44,054.58 
11,738.69 

8,513.93 
22 987,20 


15,325.23 





up 8. 405,38 
1887 136,986.49 
1886 125,146.50 
1885 122,110.16 
1884 113,172.66 


106,938.49 


-Showing the amount of bonded debt on which interest 
was paid during the two years, 1582 and 1886; the relative percentage of 
such amounts, etc., etc., (amounts omitted, Ed.) 


1882, 


Int. Paid. 











Bonded debt 
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REVENVE TBAIN MILEAGE. 




















idend payments, etc., ete. 


PASSENGER TRAFFIC. 








FREIGHT TRAFFIC. 


Gross TRAFFIC EARNINGS, 


From i 
Pass’gers.| F 


From 
reight. 


Net 


fotai. Earnings. 


(ineludin 


Miseel’s) 





Passen- | Freight. | Mixed. Total. Pass’ng’s Passenger Freight Freight 
ger. Carried. Movement, Moved. Movement. 
23,829,794 19,687,688 | 1,491,543 | 45,008,025 93,483,949 1,482,312,.733 34,907,5 3 2,141,588,080 


66.611,949 | 109,654 097 | 2,840 085 179,106,131 


75,366,129 143,484,570 | 3,209,104 222,059, 803 
| 

13,089 905 19,952,925 | 1,914,725 | 34,967,555 

11,813,671 19,431,861 784,304 | 32,029,836 


24,414,524 42,103,066 | 213,29) | 66,730,880 


13.769,802 25,763,360 257,612 39,790,774 


9 860,146 14,103,549 


322,206 


24,285,892 


11,031,869 643,978 896 








238,755,920 


394,191,107 


176,361,731 
87,292,882 
11,315,150 
11 379,600 
18,421,275 
13,502,021 
16,468,905 


428,225,513 1 





210,637,892 | 349,697,537 | 9,437,561 569,772,990 382,284,972 
211,587,620 | 342.288,770 | 6.297.575 560,173,965 351,427,688 
206,516,118 | 334,814,529 . 541,390,647 334,570,766 
187,903.247 | 350,108,255 538,011,502 312,686,641 











1886, 


, Bonded debt 
Int- Paid Por cont, 


per cent. 
















































































4.71 5.42 

































































55.30 44.70 





89.37 | 10.63 | 3.77 








86.84 13.16 | 4.52 | 5.08 10.88 


i 


89.12 


a large amount of 





3,059,957, 868 235,034,608 20,251,018,698 


3,027 ,621,204 165,694,761 23,253,827 416 


396,245,486, 21,354,256 2,329,48,551 


438,688,810, 24,822,850  2,543,625,018 


923 887,906 33,897,451 5.057,130,003 


614,419,651 24,496,253 3,948,535, 382 


627,173,022 11,867,050 


2,535,883,848 














0,570,306,710/552,074,752 62,061,069,996 


9.659.698, 294/482,2 





9,133,673,956 437,040,099 49,151.894,469 


8,778,581,061 399,074,749 44.725,207,677 


8,541,309,674 400,453,439 44,064,923,445 


STATES. 








or about 59,000,000. 


1880 the New 














29,116,085 
64,023,536 
68 855 ,990 


11,005,557 


10,623,183 3 


26,092.063 7 
16,542,726 
14,283.736 3 


240,542,876 





211,929,857 , 55 


200,883,912 
206,790,701 


206,837 256 

















33,539,464 
184,006,221 
198,674,931 


28,546,171 


1,590,070 


7,320,674 


50,880,294 


2,108,398 





636,666,223 


0.359 054 


509 690 992 
502,869,910 


539,509,831 








66,324,051 


254,258,795 


43,909,351 
44 905,458 
112,018,500 
72,344,522 


52,153,020 





19 266,191 
94,648,430 
100,670,367 
13,654 210 


15,472,733 


20,632,054 


931,385,154 331,135,676 


822,191,949 


765,310,419 


763,306 608 


807,112,780 


297,311,615 


266. 488,993 


267,513,911 


291,587,585 


= . c » 
TABLE Vii. Showing the relation of railroad mileage to population and area in the United States from 
1880 to 1886 (based on the population of the Census of 1880), and gross and net ear nings, 


193 


Total 
Available 
tevenue. 


24,656,627 
133,200,007] 
111,020,681 

16,617,057 

19,657,714 

45,874,803 

35,775,221 

26,467,921 
414,300,081 
363,511,704 
352,881,470 
349,756,172 


359,942,327 






















































































363-49 6,570 

















was probably about 429 per mile of 


Earnings per mile of Road. a? 
Square ck 
Popula- Miles Population nines 
tion per/per mile per mile of Gross. Net. s <3 
Sq. Mile. of R. R. Railroad. mss 
ee tne Avg. In. or Ave. In.or |$=7 
In 1880 Dee. 1886 In 1880 Dee. 1896} 55 
1880. TRR6. 1880, 1886. 1886. to’86. over 1880 1886. to’86. over 1880]© © 
$ $ $ . $ $ $ 
19.64 28.73 645.71 564.62 4,713 4,348 I. 863 1,746 1,402 T, 344] 1,089 
37.29 8.86 341.86 330.41 7,237 5,528.1. 2,379 2,868 1,802 I. 1,204] 1,083 
34 74 10.10 363.55 350.98 4,991 4,940 1. 551,514 1,266 [. 304 598 
146.03 4.12 931-11 883.39 12,276 12,207 I. 753° 3,664 3,554 D. 348] 1.455 
221.22 5-95 1,316.81 1,316.81 11,446 10,3461. 2.754 3,751 3.539 I 488) 1,012 
127.08 5.02 674.65 638.30 11,719 10,828 I. 2.443 4,018 3,428 [ 369 641 
60.42 10.45 670.99 631.57 9,744 8,957 I 1,713) 3,091 2,686 I 259 1,129 
103.37 6.57 848.42 679.40 10,375 11223 D. 1,734 2,490 3,656 D 1196] 2.227 
144.74 3.99 671.69 577.86 17.679 15,757 671 562 
94.72 5.74 691.79 544.09 15,320 15,481 I. 606 7 5 
71.50 6.31 533.12 438.29 4,555 3.790 1,722 
2,537.49 3-18 1,069.78 755.00 10,881 11,679 D. 1,327 
CUSHE TOS 76.57 9.97 cocccces | BO RID BB) cece cafe. c cclecccccoses ‘ 
Site teua 100.88 6.17 774.39 622.30 13,086 13.344 D. 515 4,869 4,945 D R69 
Kaedemas 77.89 5.51 552.15 423.91 7,788 8.¢30D. 1,418 2,671 D. 1,110 
27.78 10.45 415.68 200.45, 6,222 5,741 1. 385 1,667 D. 116 
Siedvexs 54.42 6.37 452-39 346.39 4,603 5,315 D. 1,551 1,276 D. 713 
Secs Se 54.33 6-11 392.04 331.82 6.251 6,287 D. 978 3,014 D. 1,253) 
ssosach Sal 11.51 416.96 270.17, 4,243 4,252 I. 274 1,691 I. 161 
sReueee 45.01 7.56 416.31 340.12) 5,984 6,337 D. 616 2,290 D 715 
Pekaeaie 35.63 15.55 799.03 554.09 4.956 4,748 I. 336 1,713 T. 191 
21.60 890.43 539.28 3,829 3,294 1 854 892 D. 163 
23.73 941.96 635.79 2,107 2.2971. 68 692 [. 16 
16.85 697.67 548.95 3912 3,061. 1,064 873 D. 187 
17.54 627-16 454.85 3.574 3,482) 1. 22¢ 1,123 D. 320 
30.59 520.26 140.49 2,254 1,731 1 715 517 I. 366 
20.31 747.93 480.15 3,599 3,457 I. 362, 1,171 1,191 D. 7 
ii 24.16 22.91 685.03 553.62 3814 4,702\I. 620 1,055 1,194). 15 
secienas 24.17 22-17 (1,004.08 535.95 3,329 3,3381. 1,243) 605 1,000 D. 501 
trees 36.68 19.12 836.87 701.36 3.556 3,746) D. 580 1,274 1,326 D. 27 
eeneneae 40.81 19.08 | 1,077.57 778 91) 6,149 5,686 1. 1,732) 2.405 2,2xy I, 417 
Fuaeun's 19.29 35.28 (1,441.65 680.55 7,017 8,896 I 2.395 1,895) 2,998 I. il 
‘ 27.04 22.82 932.82 646.80 4,633 4,947 1. 700; 1,595) 1,768).......... 
piace 31.24 13.69 546.88 427.83 5,919 6,508 D 958 2,446 2,816 D. 402 
eh maha a 14.90 24.52 935.25 365.50 2,562 3,545 D. 934, 752 984 D. 810) 
° 5-99 36.43 490.68 218.19) 3,847. 4186 D. 486, 791 1,222 D. 1,075 
12.14 13.41 192-97) 162.77) 5,329 5,631/D. 63 2,291 2,116 D. 233 
1.87 35.30 123.77 66.02 4768 4,849,D. 2,569) 1,500 1,580 D. 2,109 
0.98 99.42 96-97 1,061 4,456 D. 2,495) df.36 80 D. 116 
eschasw ona 149.75 caghcakexsisltedicelocddain dames ke bas have oe) 
8.42 30.15 416 94 232.23 4,733 5,326 D. 1,107 1,659 2,011 D. 823 
29.00 7.06 300.85 205.12 2,617 2,986 D. 476 636 1,676 D. 677 
9.37 17.28 247.49 161-88 4.516 48221 1.015 2.004 2,016 I. 454 
5.88 21.25 231.64 125.11) 7,703 8,957 L. 444 3.113 4,463 D. 475 
0.97 40.32 110.35 36.55. 4.696 3.3501. 3,643 df.750 97 D. 847 
0.21 125.82 40.60' 26.73 3,114 2.02001. 1,004 948 620°. 328) 
0.27 137.55 369.42 36.86 13,579 13,320 I. 259| 1.446 2,533 D. 1,087 
5-01 27.81 247.25 139.78) 4,716 5,372'1. 1.015) 1,892 2,310 D. 933) 
1.09 77.04 260.00, 83.06) 3.802 4,656 D. 854 1,359! 2,076 D. 717 
1.82 78.78 158.30 40.19 6,357 6689 D 993) 2,712 2,871 D. 216 
5.46 48.03 344.08 143.16 6,633) 7,522,D. 1,028) 3,087) 3,062)1. 213) 1,549 
0 56 116.04 393.94 262.29) 4.470 6,669 D. 4,100 1,902) 2,9.5D. 1,186] 323 
0.36 114.28 84.26 65-26 2,226 2,376 D 150 1,423 1345 1. 78 
1.69 74.60 115.87 40.89) 3,292 2,286 D 465 994 939 D. 694 q 
0.38 14 56 BUD.GB BADGE occ ba] dccecelecccccccccloccccslepescolecesas teccleces ce 
1.94 77.05 271-81 149.76 5,813 6,108,D. 1,722 2,529 2520 D. 299] 1,308 
aiguades 16-98 21.89 537.59 6,989) D 737 2.376 2.560 D. 626] 1,497 


(Nore. The population of the United States was probably about 18 per cent. larger in 1886 than in 1880, 
Hence the true population per mile of road in 1 
road instead of 363.49. Similarly, all the figures for the last column are seriously out because of the dif- 
erent rate of growth, which for the Western States has been very 
ngland States increased 15.08 p. c. in population. the 
North-West Central States (Ohio to lowa and Minnesota) 26.45; the Far West and South West 126.3, and 
ithe Pacific States 64.86 per cent., the average for the whole U.S.having been 90.08 per cent.— Ep. Ena. NEws. | 


rapid. Between the Census of 1870 and 
iddle, 20.25; the Southern, 28.82; the 
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TarLe IV.—CoMPARATIVE STATEMENT OF AVERAGES BY GROUPS OF STATES FOR 1887. 


New 
England Middle 
Group. Group. 





Per Mile Computed, Road. $ $ 
Capital Stock ........ . <a 33,801 57,982 
TE EE a2. sagan Otbteie been bast ees 20,931 57,451 
“Cost Rond and Equip’t” saunas 82,613 97.043 

“vy Mile wm Operation, f 
Pass DEER per cevecctusessiveceeces 4,168 
RS IO 0 65 on cinta 40-0006 06005646 4,801 
CEU ORE PUMWIIIEB. «ones cc ncccccencesecese es 9,495 
Net Traffie tarnings eteesnvos ibxmacas 2,758 
Percent. Exp. Earnings ..- awensae 70.96 
Per Revenue Tram Vile. t 
SE OE oi cosecpitentaceshatess ee 1.221 
NE EES 6 oo. se nctaeseccescens sss 1.703 
SP IIR, ous ccna ncerevesesactviswn 473 
RE 5. hs eine iegkears es Gaireie -045 
NE oo wactin. 4 ons 8 9.008 Wo os oie 0,428 
Proportion of Gross Ear ut 93. p.¢c. 
Passenger... .--......- Sena dahaaee 43.89 
PE cbecesderesiace ati teabenaed awit 50.56 
MEE dnWE bdo N cee bub bed snnkcesds atoesnes vce 5.55 
Cents 
Earnings per Pass. per mile....-.-..--- 1.964 
Earnings per ton per Mile..... -...---- 1.566 
Miles 
Av. Distance per Pasvenger....-..-..-- 15.85 
AV: TIGGL POF TO <0. ees cece rccces 61.35 
p- ¢ 
Int. per cent. of Bonds.... .......- ate 4.59 
Int. perc. of Bonds & Debt. .........-- 4.32 
Divid’ds per cent. of Stock. -- : 4.51 
Int. & Divid'd P. e. of ‘Stock. ‘B onds & 
SUE... seene 4.43 3.95 


The New Tower Bridge, 


The London City Press publishes the following 
figures (and comparison with London Bridge) in re- 
spect to the new bridge which is being constructed 
over the Thames, under the direction of the Corpora. 
tion :—Totallength of bridge, 940 ft. ; total length of 
bridge and approaches, 2,640 ft.; opening span, width, 
200 ft. ; opening span, headway, when opened, 135 ft. : 
opening span, headway, when shut, 29 ft. 6in. ; side 
spans, width, 270 ft. ; side spans, headway, from 20 
ft. to 27 ft. ; width between parapets, opening span, 
50 ft. ; width between parapets, side spans and ap- 
proaches, 69 ft.; steepest gradient of approaches, | 
in 40 (steepest gradient of approaches of London 
Bridge, 1 in 7); depth of foundations, 60 ft. below 
Trinity high-water mark, 27 ft. below bed of river; 
sectional area of waterway, 20,040 sq. ft. (London 
Bridge, 19,300 sq. ft); depth of water in opening 
span at high water, 38 ft. 6in.; depth of water in 
opening span at low water, 18 ft. 6 in. Esti- 
mated quantities of materials in the bridge and 
approaches—Bricks, 31,000,000; concrete, 70,500 cu, 
yds. ; cement, 19,500 tons; granite and other stone, 
235,000 cv. ft. ; iron and steel,1 0,500 tons. Machinery 
etc. :—Two steam pumping engines for hydraulic 
machinery, each 360-horse power, eight large hy- 
draulic engines and six accumulators, four hydran- 
lic lifts in towers for passengers ; size of each leaf of 
opening span,50 ft wide by 100 ft. long ; weight of each 
leaf of opening span, including roadway and count- 
erbalance weights, 700 tons ; estimated cost, £750,000. 
The engineer is Mr. J .WoLFE BARRY ; the contrac- 
tors are—for foundations, Mr. J. Jackson; for 
machinery, Sir W. ARMSTRONG, MITCHELL & Com- 
PANY (Limited.) 

os i = 


THROUGH the liberality of Mr. W. B. CHAMBER- 
LAIN, of Denver, Col., that city is to have an as- 
tronomical observatory. The telescope promised is 
to have a 20-in. object glass, with a 26-ft. tube of 
best rolled steel 

_ ie 


SOCIETY PROCEEDINGS. 


American Society of Civil Engineers.—The first 
regular meeting of the session was held Sept. 5., and 
a paperon “The Theory of Aqua-Ammonia Engines, 
with Results of Tests upon an engine of this Type 
operating av Edison Incandescent Lighting Plant” 
was read by E. E. Magovern, Jun. Am. Soe. C. E. 
The first part of the paper dealt with the desirability 
of obtaining some fluid or gas which will utilize a 
greater percentage of the heat to be obtained from 
eoal, and, in discussing the theory of aqua-ammonia 
engines, gave a number of references to authorities 
and works with regard tothe subject. The tests were 
made with a horizontal return tubular boiler, 42 in. 
shel! and 10 ft. long, supplying steam to a Porter-Allen 
engine, With single cylinder 1142 ins. by 20 ins. the 
engine drove two Edison dynamos. The result of the 
test, as to power, was that while with steam about 32 
H. P. were’ developed: about 58 H. P. were developed 
when the weak solution of aqua-ammonia was used, 


Central South _G.&M. South | North 


Northe’n Atlantic | Vatiey western western! Pacific 


Group. Group. | Group. Group. | Group. | Group. 











3 $ 3 $ $ 3 
23,683 19,888 23,739 23,470 22,368 30,443 
24,863 19,911 27,640 22,594 25.485 26,881 
46,536 36,014 48,809 43,429 48,125 61,054 


$ s $ $ $ $ 
1,563 937 1,247 1,135 1,079 1,699 
4,509 2.431 3,710 3,363 3,320 3,820 
6,479 3,740 5,274 4,873 4,720 6,205 
2,284 1,163 | 1817 | 1,676 1,844 2,455 
64-74 68-91 65-55 65-61 61.48 60.44 
3 x $ 3 3 $ 
0.913 0.847 0.899 1.068 1.201 1.448 
1.385 1.429 1.625 1.788 1.967 2-276 
1.286 1.255 1.401 1.677 | 1-818 2.147 
0.833 0.865 0.918 1.100 1.108 1.298 
0453 , 0.390 0.483 0.577 0.7.0 0.849 
Dp. ¢. Dp. ¢. p. ¢. p. ¢. p. ¢@. p. ¢. 
24.12 25.06 | 23.65 23.29 22.86 27-28 
69.59 65-01 70.84 69-02 70.33 61-56 
6.29 9.93 6-01 7.69 6 81 11-06 
Cents. Cents. | Cents. Cents. Cents. Cents. 
2.274 2.777 2.421 {| 2.824 2-692 | 2.277 
0.854 1.225 1.242 1.529 1.288 | _ 1,266 
Miles. Miles. | Miles. | Miles. Miles. | Miles. 
34-68 35.01 38.55 50.15 45.50 38.08 
140.34 109-03 | 102,47 149.18 161.18 213.69 
p. ¢. p. ¢. p. ¢. aG& | Be p. ¢. 
4.53 3.46 3-90 4.03 4.75 5-94 
4.49 ‘8.61 3-81 3.78 4.36 | 5.89 
2-91 0-69 0-23 | 1-86 0.97 0.71 
3.75 2.18 2.18 2.81 2.85 | 3.18 





There was no collation after the meetings, the funds 
for this purpose having been “swallowed up;” a 
subseription list was posted conspicuously, however, 
and the secretary called attention to the fact that the 
eollations,which are a pleasant feature of the meetings, 
are not provided for out of the Society fands, but 
entireiy by voluntary subscriptions from resident 
members 


The following candidates were declared elected : 
Members. 


WILLIAM JAMES BALDWIN, New York City. 

ELBRIDGE LEONARD Brown, Brockton, Mass. 

ENWARD BertIze Copwise, Chf. Eng., Ullster & Dela- 
ware R. R.. Kingston, N. Y. 

WALTER WHALEY Curtis, Res. Eng., Fort Madison 
Bridge, Fort Madison, Ia. 

ARTHUR Powis HERBERT, Loc. Eng., Mexican Na- 
tional Construction Co., City of Mexico. 

EpwakD MaGurre, Capt. of Engs., U. 8. A., Willetts 
Point, N. Y. 

ARTHUR JoHN Mason, Asst. City Eng., Kansas City, 
Mo. 

CHARLES HENRY NasH, Bloomfield, N. J. 

WILLIAM Socnerzer, Keystone Bridge Co., Chicago, 
Til. 

WILLIAM HUMPHREY WIGHTMAN, Asst. Eng. in Charge 
of Construction, Spokane & Palouse Ry., Palouse, 
Wash. Ty. 


Associate. 
Wm. Grsson, Jr., “ Engineering and Building Record”, 
New York City. 
Juniors. 
St. JouN Onark, Res. Eng. for Passaic Rolling Mill 
Co., at the Manhattan Bridge, High Bridge, N. Y. 


WaLTER H. GawaGen, Asst. Res. Eog., I. V. & N. R. R., 
La Salle, Ill. 


Mason Dgeiano Pratt, Asst. Eng., Johnson Steel 
Street Rail Co., Johnstown, Pa. 
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CONSTRUCTION NEWS. 
RAILROADS, 


East of Chicago. 
Existing Roads. 

Buffalo, Rochester & Pittsburg.—lIt is stated that 
the system of train collectors will be put in force on this 
road on Oct. 1. 

Cincinnati. Hamilton & Dayton.—The Piqua & 
Troy branch has been quietly extended through the city 
of Piqua, O., and it is surmised is to be pushed north toa 
connection with the Chicago & Atlantic at Decatur, Ind. 
Just now work has been stopped by disputes concerning 
the right of way. 

By cant Wabash & Michigan.—The option held 
by H. 8. Ives on the controlling interest in the stock of 
this oueuy held by its President, J. H. WADE expired 
on Aug. 29 and the stock reverts to Mr WADE; IVEs los- 
ing the amount paid down, $410,000. It is probable that 
the southern extension to Rushville, Irnd., which was lo- 
cated last year will be undertaken at once, now that the 
doubt regarding the future control of the line isremoved. 

New York Central & Hudson River.—The double 
tracking of the Charlotte branch in western New York is 
completed. 


New York & New England.—The first train over the 
extension of the New Haven & Derby road from Derby 
to Hawleyville was run on Aug. 30. 

Maine Shore Line.—Grading has been suspended on 
this road. Only a small amount of work was done near 
Machias. Funds are not at hand to build the road, and 
the subscriptions of local aid will not be forthcoming til! 
the work is farther advanced. 

Canadian Pacific.—The Town Council of Chatham, 
Ont., has voted to submit a by-law granting a bonus of 
$40,000 to aid the extension from London to Windsor. 

Maryland Central.—This line, 44 miles in length, from 
Baltimore, Md., to Delta, Pa., will be sold at foreclosure 
sale on Dec. 10 next at Towsontown, Md. 

Midland of Indiana,—H. Moork, who has been ap- 
pointed Receiver of this road, says its debts will not ex- 
ceed $1,000 per mile. 

Louisville, New Albany & Chicago.—The rumor 
which has been so persistently circulated that this road 
was to be leased to the Cincinnati, Hamilton & Dayton, 
is now eclipsed by the report that the controlling interest 
has come into the hands of M. E. INGALLS, President of 
the Cincinnati, Indianapolis, St. Louis & Chicago and 
the Chesapeake & Ohio systems. 

Wharton Valley.—The contract for building this 
branch of the New York, Ontario & Western from New 
Berlin to Edmeston, N. Y., has been let to W. R. HAVEN 
of Middleton. 

New York, Mahoning & Western.—On Aug. 29 liens 
were filed against this company by the Mahoning Con- 
struction Co., the Allegheny Construction Co., and vari- 
ous contractors and employés, amounting in all to $153,- 
000. A Receivership seems to be inevitable. 


New Projects and Surveys. 


WELLSVILLE, Ohio, August 28.—Another railroad 
is talked of in this vicinity. For several days a corps o1 
engineers have been working very quietly in this neigh- 
borhood, and it developes to-day that they are surveying 
from¢he extensive Berghabe coal regions, following the 
course of Yellow Creek to the Ohio river at this point, 
from which it will be extended to Pittsburg. The Carne- 
gies, the wealthy iron men of Pittsburg, are said to be at 
the bottom of the scheme.—Cincinnati Hnquirer. 


SOUTHERN 
Existing Roads. 

Chesapeake & Ohio.—According to the circular letter 
of C. H. Davis & Co., about 98 per cent. of all the security 
holders have assented to the terms of the proposed 
reorganization and, deposited their securities with 
Drexel, Morgan & Co. The company began operating 
the Richmond & Allegheny Railroad under lease on 
Sept. 1. 

Central Railroad of Georgia.—The city of Mont- 
gomery, Ala., is interested in the report that the company 
intends to establish extensive repair shops at that point. 

It is stated that the company will offer $40,000 per month 
rental at the next session of the Georgia Leyislature for 
a lease of the Western & Atlantic Railroad. 

Louisville & Nashville.—A report is afloat that the 
extension which is now in progress from Birmingham to 
Huntsville, Ala., isto be more than a local line and is to 
be pushed on “through Eastern Tennessee, passing near 
Jellico and connecting with a branch of the Louisville & 
Nashville road at Pineville, Ky., on the line of the Cum- 
berland mountains. From the last named point the 
road will proceed about 50 miles along the Kentucky side 
of the mountains, when it will cross at Bull’s Gap to the 
Virginia side. From thence the line will run along 
parallel with the line of the East Tennessee, Virginia & 
Georgia.”’——It is stated that the company will also put 
in a bid for the Western & Atlantic Railroad, offering 
$50,000 per month for a 99-year lease. 

Chattanooga, Rome & Columbus.—The Atlanta Con- 
stitution publishes an interview with President J. D. 
WILLIAMSON in which he is quoted as follows: 


“ The road will be built to Atlanta, Columbus and Mont- 
gomery, and if we succeed in making suitable and profit- 
able connections at Columbus, it will be one of our south- 
ern terminal points, If we do not succeed in making 
satisfactory arrangements at that point the Chattanooga, 
Rome Columbus will be built into Fiorida.” 

“IT have succeeded in interesting a strong syndicate of 
European and Northern capitalists in the 1oad, and it will 
be extended wherever business justifies it. Of course we 
do not intend to make extensions into territory that does 
not promise a fair return on the investment, and the 
future of the road is dependent entirely on the success of 
the rojected extensions.” 

e are do.ng a very good business on our line from 
Chattanovgato Carroliton considering the fact that we 
have been in operation but a short time; and the pros- 





ts for that division becoming a paying one are good. 
he extension from Carrollton to Atlanta will of course 
add greatly to the importance of the road ; and I believe 


will also prove a g thing for Atlanta.” 

“T cannot say positively when we will begin work on 
these extensious, but I think it probable that within two 
months we will have them well under way. 


Cape Fear & Yadkin Valley.—A corps of engineers 
are on the field locating the extension from Mt. Airy, N. 
C., to connect with the Norfolk & Western branch, which 
is also under survey. 

Norfolk & Western.—The company is building a new 
$50,000 passenger depot at Lynchburg, Va. 

East Tennessee, Virginia & Georgia,—The plans 
are completed for a new Union depot at Selma, Ala., to 
cost about $100,000. The building will be af pressed brick 
with stone trimmings, Bids for its construction are to be 
opened soon. 
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Nashville & Knorville.—Trains are now running from 
Lebanon to Gordonsville, on the Nashville & Knoxville 
Railroad. The company will extend the line from Gor- 
donsville to Carthage, as soon as the subscription voted 
by Smith county is paid.. Boats will then be placed in the 
Cumberland river for the transportation of coal from the 
mines Owned by A. L. CRAWFORD, of New Castle, Penn- 
sylvania, the president of the company. 

St. Cloud Sugar Belt. 

KISSIMMEE Cry, Fla., Aug. 31, 1888. 

EDITOR ENGINEERING NEWS: 

_The St. Cloud Sugar Belt Railroad will run from Kis- 
simmee City to Runnymede, ria St. Cloud, a distance of 
12 miles. There are 6,000 ft. of trestles on the line; rails 
are 50 Ib, steel ; work is finished on the grading contract 
and tracklaying will begin pr 10. The line will probably 
be open for traffic by Oct. 1, and will do business as a 
common carrier of both classes of traffic, freight and 
passenger. The line is projected to develop sugar lands, 
the town of Runnymede, ete. T. 8. THURBER, Kissimmee 
City, Fla., is Chief Engineer. 

Joun L. HILL, General Manager. 

Atlantic & Danville.—Tracklaying has been com- 
pleted from Norfolk to Hicksport, Va., a distance of 75 
miles, and trains began running on Sept. 4. Grading is in 
progress between Hicksford and Lawrenceville, Bruns- 
wick Co., and it is expected to run trains to that point by 
Jan. 1, 

SUFFOLK, Va., Sept. 5, 1888, 
EDITOR ENGINEERING NEWS: 

The Atlantic & Danville R. R. Co. has completed the 
construction of its line as far west as Belfield, Va., and is 
now open for traffic between that point and Norfolk, (Va.) 
It has 20 miles more under construction which will be 
completed this fall and will carry the western terminus to 
Lawrenceville, the county seat of Brunswick Co. The 
company expects to push the line on_ towards Danville as 
rapidly as possible. F. L. PITMAN, Chf. Eng. 

Cincinnati, Selma & Mobile.—An interview with 
President Cecit, GABBETT in the Montgomery Advertiser 
quotes the following statements in regard to the exten- 
sion from Akron, Ala., Aberdeen, Miss. 

“Tam going to New York in the interest of the C., 8. & 


M., or rather I am going to partly arrange the prelimin- 
aries of the work of extension. 

om cannot say when work will begin; but I donot 
think that dirt will be thrown until the latter part of the 
winter. The railroads need all of their money to handle 
business during the winter, and it is mighty hard to 
watch a big business and build a branch road at one and 
the same time. But I feel justified in saying that with 
the opening of next spring the work on the extension will 
be well under way, and I hope to have the 80 miles be- 
tween Akron and Aberdeen in full blast by the fall of 
1889 if not before then. 


“I think the road will be under the control of the 
Western, and will form one continuous line from Aber- 
deen to Atlanta, being about 300 miles in a direct line. 
The road will make a special object of developing all of 
the country through which it will pass, and I think will 
be the salvation of the fine, fertile farm lands which lie 
between the two terminal points. 

Atlantic Coast Line.—A surveying party isin the field 
locating a line from near Balards, on the Fredericksburgh 
Railroad, through Chesterfield county to a point on the 
Petersburgh railroad. The line will obviate the transfer 
of through freight cars through the streets of Richmond, 
Va, Work will probably begin soon on its construc- 
tion.——On the Manchester and Augusta extension, track- 
jaying is in progress between Sumter and the Santee 
river.— The Florence railroad is being extended from 
Dillon’s ten miles toward Fayetteville. 

Atlanta & Florida.—Chief Engineer CoLutier is in the 
field with a party examining the routes for the extension 
from Ft. Valley, Ga., south. 

Richmond & Danville.—The contracts have been 
closed for the construction of the Chowan & Southern 
extension from Norfolk, Va., to Tarboro, N. C., the work 
to be finished by Apr. 1, 1889. The contractors will put 
on 2,000 hands at once. 

Nashville, Chattanooga & St. Louis.—Ground was 
broken last week for the new shops at Nashville, Tenn. 
The total cost of the land, shops and equipment is esti- 
mated at $250,000. 


Rome & Decatur.—This property is again in the courts, 
Receiver Rcrvus T. Dorsey having sued for its possession, 
it being still in the hands of the contractor, D. CALLAHAN. 


New Projects and Sureys. 

Memphis & Atlantic.—At the election of officers of 
this company, recently held at Columbus, Miss., F. M. 
ABBOTT, was elected President, BELL Price, Secretary 
and Treasurer and J. A. Orr, General Solicitor. The com- 
pany is now trying to secure the amount of local aidasked 
from the city of Memphis; and if successful, promises to 
begin work at once. 

Columbus, Fulton & Eastport.—The directors of this 
company held a meeting recently at Aberdeen, Miss., and 
voted to issue $50,000 in bonds to begin work on the line. 

Owensboro, Falls of Rough & Green River.—The 
contract for building this Kentucky road has been 
awarded to J. M. W. Fre_p of Owensboro. He agrees to 
build the road from Owensboro to Fordsville, a distance 
of 27 miles, lay the necessary side tracks at the various 
stations, and put on rolling stock sufficient to operate two 
trains in consideration of the $75,000 subsidy of the city of 
Owensboro, the franchise of the company, and a first 
mortgage of $20,000 per mile on each mile of main track 
and side track. He agrees to begin the real work of con- 
struction by January 1, 1889, and the preliminaries at 
once. He is to complete the road into the city of Owens- 


boro within 3 years, in order to secure the $75,000 subsidy, 
and is to furnish the best rolling stock and materials to be 
used in its construction, and a large bond was given to 
insure the fulfillment of his contract. 

Chowan & Southern R. R.—The grading of the first 
73 miles of the Chowan & Southern Railroad was let 
Sept. Ist to Harper, Bruce & Co., and is to be completed by 
May Ist, 1889. The contractors have already begun opera- 
ticns, and it is expected the work will be under full head- 
way ina short time. 

Dayton & Faunsdale. 

Dayton, Ala., Aug. 30, 1888. 
EDITOR ENGINEERING NEWS: 

The Dayton & Faunsdale Railroad was chartered July 6, 
and will be 8% miles in length. Work is light. Max. grades 
are 1 per cent. and the line is comparatively straight. 
The road is projected to develop the country and will 
have for its principal freight, cotton, cotton seed, mer- 
chandise, ete. Deeds to the rightof way and about $20,- 
000 in local aid have been secured ; and negotiations for 
additional capital are in progress. The road is located 
and grading contracts will be let Sept. 11. 8S. D. Brown, 
Mobile, Ala., is Chief Engineer, and H. W. MORGAN is 
Secretary. R. W. Price, President. 

Atlantic, Tennessee & Western.—The franchise for 
this road has been sold to JoHN M. BAILey, of Bristol, 
Tenn. The line is projected from Carter's Station, on 
the East Tenn., Va. & Ga. R. R., across eastern Tennessee 
to Asheville, N. C. Dr. BarLey will consolidate the en 
terprise with his South Atlantic & Ohio Railroad, now well 
advanced toward completion from Bristol, Tenn., to the 
Breaks of Sandy. 

Chattanooga, Hiwassee & Southern.—A $50,000 sub- 
scription has been voted this company by one of the 
North Carolina counties through which it has been sur- 
veyed. 

Helena, Tupelo & Decatur.—A surveying corps has 
begun work on this Mississippi line, projected from Glen 
dale, Miss., to Decatur, Ala. A. K. 
Engineers. 

Bowling Green, Hartford & Ohio River.—This 
company has organized at Calhoun, Ky,, to build a rail- 
road from Bowling Green via. Morgantown, Hartford 
and Calhoun to a point opposite Evansville; Ind. G.P 
Cary, of Calhoun, is interested. 


THE NORTHWEST. 
Existing Roads- 

St. Paul & Dutinth.—President R.S. HAYES has con- 
firmed the report that the company will refuse to take 
part in the proposed combination of the Chicago lines to 
raise rates from the East, and will continue to act inde- 
pendently. The extensive improvements begun by Presi- 
dent FISHER are to be pushed forward. Grades are to 
be reduced all along the line and a double track built 
from Minneapolis to White Bear. A large number of 
new iron bridges are to be put in at important points. 

Chicago, Rock Island & Pacific.—In the test case. 
of this company vs. the Iowa State Railway Commission, 
Judge FArRALL has denied the motion to vacate the ex- 
isting injunction by which the Commissioners are re- 
strained from enforcing their arbitrary tariff of freight 
rates. 

Northern Pacific.—The contract made by Premier 
GREENWAY, representing the Provincial Government of 
of Manitcba, with the Northern Pacific was ratified by 
the Provincial Legislature on Aug. 31 by a vote of 27 to 
10, The opposition to the contract and the movement in 
favor of accepting instead the proposition of the St. 
Paul, Minneapolis & Manitoba, was confined principally 
to the Winnipeg members. 

St. Paul, Minneapolis & Manitoba,—Work is pro- 
gressing rapidly on the Eastern Railway of Minnesota and 
it will be open for traffic before the end of this month. 
There are but 12 miles of track still to lay, the entire 
length of the line from Hinckley to West Superior being 
69 miles. Half the line has been ballasted. The road is 
laid with 75-lb. steel rails; has max. grades of 21 ft. per 
mile and max. curves of 3°. At West Superior, the com- 
pany owns 250 acres of land for terminals. It has already 
one elevator with a capacity of 1,800,000 bushels and is 
building another with 1,500,000 bushels capacity. The 
line will be of great benefit to the Manitoba system. 

Duluth, Red Wing & Southern.—This company has 
five engineering parties now in the field, and is making 
further additions. 


New Projects and surveys. 

Wisconsin Midland.—lIt is stated that the projectors 
of this enterprise are still confident of its ultimate suc- 
cess, and hope to begin construction during the present 
month. 

Columbia & Northwestern.—This road is projected 
from Columbia to Milnor, Dak. 

Beatrice, Nebraska City & Northwestern. — This 
company has filed a charter in Nebraska with a capital 
stock of $2,000,000. The projectors are D. P. Rourr, 
Ropert Lorton and W. A. Cotton. 

Eau Claire, Mississippi River & Lake Superior.— 
It is stated that FREDERICK WEYERHAUSER, a wealthy 
lumber operator of Chippewa Falls, Wis., has interested 
himself in this Wisconsin enterprise, and will render effi- 
cient aid in furthering its construction. Surveys have 
been made from Eau Claire to the southern terminus, and 
it is hoped to build a part of the line between Eau Claire 
and Independence this year. 


ROBINSON is Chief 


THE SOUTHWEST. 

Existing Roads. 

San Antonio & Aransas Pass.— The locating survey 
has been completed for the extension from Comfort to 
Fredericksburgh, Tex. 

Wabash Western.—The genera) offices of this company) 
have been removed from the Equitable Building to the 
building at the corner of Sixth and Olive Streets, st 
Louis, Mo. 

Teras Trunk,—This company has issued bonds to the 
amount of $1,000,000 to pay for extensions and improve 
ments. 

Denver, Texas & Ft, Worth.—Citizens of Dallas, Tex.., 
are elated over the report that the extension of this road 
from Ft. Worth to Dallas will shortly be undertaken. 

Missouri Pacifie,—\t is reported that the construc 
tion of a union station at St. Louis, has been decided 
upon. 


New Projects and Surveys. 
Brazoria, Caney & West Texas.—This company has 
filed its charter in Texas, and proposes to build a rail 
road from Brazoria to a point on Metagorda Bay, about 
25 miles distant. B. T. MAsTeRsSON, of Galveston, J. G. 
Situ, of Brazoria, and others, are interested 

Harold, Garden City & Southwestern, —This 
pany has been chartered in Kansas to build a railway 
from Harold via Garden City to the State line. W. N 
DituLey, of Harold, C. E. GALLAGHER, of Dodge City, 
L. T. NELSON, of Garden City, and others are 

Chicago, Hannibal & Springfield.—A press report 
from Centralia, Mo., quotes Mr. FUDGE, the attorney of 
this company, as denying the report that the enterprise 
had been abandoned. He also stated that the project, 
whtch was at first backed by the Chicago, Burlington & 
Quincy, has now been strengthened by the placing of 
heavy loans in Europe, and also by the cojiperation and 
aid of the Santa Fé managers and that construction will 
begin this fall. The been adopted is 
from Hannibal, via Perry, in Ralls county, and Centralia 
and Columbia, in Boone County, crossing the Missouri 
river at Wolf's Point. 


ROCKY MOUNTAIN & PACIFIC. 
Existing Roads. 


com 


interested, 


route which has 


Seattle, Lake Shore & Eastern.—The cnygineers sur- 
veying the Seattle & West Coast railway to the Interna- 
tional boundary met the Canadian Pacific engineers at 
that point this week and located the junction point. 
Ryan & McDonald, who took the contract for 225 miles of 
the road, are reported to have made arrangements with 
the railroad company for release from their contract, the 
work being continued by the sub-contractors.——Track- 
laying has begun on the connection with the Northern 
Pacific tracks at Spokane Falls. 

Colorado Midland.—A party of surveyors are work 
ing west of New Castle, Col., the present end of the grade, 
and will probably locate a line down the river to Grand 
Junction to connect with the Denver & Rio Grande 
Western. It is thought thatthe Denver & Rio Grande 
will take the same route for its western extension. 
Tracklaying is to be pushed at once on the extension to 
New Castile from the present end of track. 

New Projects and Surveys. 

Ballona & Santa Monica.—Surveys have been made 
for a railway between these towns in southern Califor- 
nia. JAS. CAMPBELL, of Los Angeles, is interested. 


Proposais Open. 


Sewer.—Brick sewer, 1,3002ft, long, 4 ft. diameter, 14 to 
30 ft. deep. Plans and specifications at the office of the 
City Clerk. J. HaARveEY Bett, Mayor, Yonkers, N. Y. 
September 10. 

Sewers.—A. C. 
September 10. 

Sewers and Paving.—Cobblestone paving; stone cul- 
vert ; 24-in. brick sewer; 14 and 24-in. tile sewers. H.W. 
BANNISTER, City Clerk, Syracuse, N, Y. September 10. 

Dredging.—About 23,000 cu. yds. at the Overslaugh, 
and 7,000 cu, yds. at Nine Mile Tree. JAMES SHANAHAN, 
Superintendent of Public Works, Albany,N. Y. Septem- 
ber 11. 

Bridge.—Wagon bridge across the Snoqualmie river; 
one span of 260 ft. or two of 135 ft.; 16 ft. wide. LyMAN 
Woop, County Commissioner, Seattle, Wash. Ty. Septem- 
ber 12. 

Bridge.—Iron highway bridge and abutments, “0 ft. 
span, across the Onisquatha creek, near South Bethlehem 
station, West Shore KR. R. Ww. H. SLINGERLAND & Son, 
engineers. JosepH OLIver, Commissioner of Highways 
(Bethlehem), care of SLINGERLAND & SON, 7] State St., 
Albany, N. Y. September 12. 

Street Work, Gravel and Rock.—(Grading and rock- 
ing streets with rock 18 ft. wide and 1 ft. deep; also for 
1,000 cu. yds. of hard rock and 100 cars of gravel;also for 
quarrying rock. N. B. Murrr, Comptrolier, Shreveport, 
La. September 14. 

Sewer.—W. P. 
September 13. 

Railway.—Grading from Dayton to Faunsdale, 5 
miles. R. W. Rice, President, Dayton & Faunsdale Ry. 
Co., Dayton, Ala, September 13. 


BorTktn, City Clerk, Helena, Mont. 


Rick, City Engineer, Cleveland, 0. 
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Sewers. Three sections of district trunk sewer; & to 
#-in. vitrified stoneware pipe. Engineer, Wm. H. 
Wortuen, M. Am. Soc. C, E., 63 Bleecker St., New York. 
THe COMMITTEE ON WATER AND SEWERS, Mount Vernon, 
N. Y. September 14, 

Breakwater. — About 350 lin. ft. of superstructure 
on the east breakwater at Cleveland. Major L. Cooper 
OveRMAN, U.S. Engineer Office, Cleveland, O. Septem- 
ber l4. 

Sewer Pipe. Vitrified, salt-glazed, double strength, 
socket, sewer pipe, according to specifications in the 
office of G. N. MILLER, Superintendent of Sewers; 6,160 
lin. ft. of 9-in., 7,210 ft. of 12-in., 3,020 ft. of 15-in., 6,720 ft. 
of 18-in., 7,710 ft. of 21-in., 7,180 ft. of 24-in.; 10 per cent to 
be provided a 6-in. Y branch for house connections ; de- 
livered F. O. B. cars at Helena. A. C. Borkrn, City 
Clerk, Helena, Mont. September 15. 

Street Work. — Improvement of the Winton road. 
F. Ratne, County Auditor, Cincinnati, O. September 15, 

Street Work. — Excavation, paving, curbing, etc. 
MARTIN Finck, Clerk, Board of Public Works, Jersey 
City, N. J. September 17. 

Buildings. — Life-saving station and boat-house at 
Oak island, mouth of Cape Fear river, North Carolina. 
W. D. O'Connor, Acting General Superintendent,U. 8. 
Life-saving Service, Treasury Department, Washington, 
D.C. September 18. 

Pumping Engine.—One compound, duplex pumping 
engine, with a daily capacity of not less than 1,500,000 
galls. J.B. THomas, National Military Home, Dayton, 
, September 18. 

Breakwater.—Furnishing and placing stone in the gap 
at the Delaware breakwater. Lieut. Col. HENRY M. 
Ropnert, U.S. Engineer Office, Philadelphia, Pa. Septem- 
ber 25. 

Dredging.—In the Schuylkill river. Lieut. Col. HENRY 
M. Ropsert, U. 8. Engineer Office, Philadelphia, Pa, 
September 25, 

Dredging.— At David's island, Willett’s Point and Fort 
Schuyler, New York Harbor. Lieut. Col. J.G. CHANDLER, 
U.S. Army Building, New York City. September 25. 

Building.—Superstructure and interior work for U. 8. 
public building at Binghamton, N.Y. Wiui A. FRERET, 
Supervising Architect, Treasury Department, Washing- 
ton, D.C. September 26. 

Bridge.—Wooden bridge across Octoraro creek ; com- 
bined or separate bids for masonry and superstructure, 
Engineer, 8. C. SLAYMAKER, of Lancaster, Pa. THE 
BoARD OF CoUNTY COMMISSIONERS, Lancaster, Pa. Sep- 
tember 27. 

Bridge. Iron or wooden bridge across Mill creek ; 
combined or separate bids for masonry and superstruc- 
ture. Tue BoaRD OF COUNTY COMMISSIONERS, Lan- 
caster, Pa. September 29. 

Viaduct.—Iron and stone viaduct. THe HAWK 87. 
Viabpucr COMMISSIONERS, Albany, N. Y. September 29. 

Water-Work or Artesian Well. — Propositions 
wanted to sink an artesian well or put in water-works. 
AwEx. T. BurTurR, Douglas, Wyo. Ter. 


Contracting. 


New Croton Aqueduct.- At the meeting of the 
Aqueduct Commissioners on Sept. 5, the following pro- 
posals were received for ten 48-in. stop-cock valves: 
Caldwell, Wilcox & Co., Newburg, N. Y., $1,290; John 
Fox, New York, $1,575; J. Johnson, New York, $1,948; 
Galvin Brass & Iron Works, Detroit, Mich., $2,500.——A 
bid for the construction of the iron-lined aqueduct near 
Shaft No. 30 was received from Rogers, Shanley & Co.— 
The Chief Engineer was instructed to prepare plans and 
specifications for a connection of the old aqueduct and 
the new gate house at 135th St., by a masonry conduit of 
the same size as the old aqueduct; also for the furnishing 
and laying of four 48-in. mains from the new to the old 
gate house. 


Mobile Harbor.—Major A. N. DAMRELL, U. 8. Engi 
neers, in charge of the work on Mobile harbor and Biloxi 
bay, is prepared to advertise for bids for the work. That 
on the ship channel isan important one to Mobile, and it 
is hoped that good practical men may obtain the contract 
so as to lose as little time as possible in getting to work. 
It is trusted the appropriation may be sufficient to give 19 
ft. in depth for the channel, or about 3 ft. more than at 
present. This would of itself largely extend the shipping 
of this port. 


Viaduct Approach.—At Chicago, Ill., the Commis- 
sioner of Public Works has received the following pro- 
posals for the erection of the Fifth Ave. approach to the 
2th = t. viaduct: Chicago Forge & Bolt Co., $40,950; A 
Gottlieb & Co., Chicago, $43,900; Riter & Conley, Pitts- 
burg, Pa., $45,270; Clark, Raffen & Co., $48,789. 

Reservoir.—-At Lancaster, Pa., the Water Commission- 
ers awarded to JOHN F. STAUFFER the contract for 
cleaning the west reservoir, which has a capacity of 
3,000,000, walls., for $190. Two other bids were received, 
both higher and both informal. The work has been com- 
pleted. 

Pumping Machinery.—At Allegheny, Pa., the old 
pumping machinery atthe River Ave. pumping station 
of the water-works has been sold to Wilson, Snyder & Co., 
of Pittsburg, Pa., for $42,000. The machinery was de- 
scribed on page 175, 


Sewage Pumping Plart.—Providence, R. I.—The 
Jvint Special) Committee appointed to purchase land for 
the sewerage works at Sassafras Point has been author- 
ized and directed to contract for the building of the 
pumping works, engines, precipitation tanks and con- 
duits in accordance with the plans and specifications pre- 
pared by City Engineer 8. M. GRAY, upon the land now 
owned by the city at Sassafras Point and Field’s Point. 


Trunk Sewers.—Mount Vernon, N. Y.—The Board of 
Trustees of the village of Mount Vernon, N. Y., will re- 
ceive proposals until 8 P. M., of Sept. 14, for constructing 
Sections Nos. 1, 2, and 3 of district trunk sewer. The 
sewers are to be of 8 to 18-in. vitrified stoneware pipe, 
Persons proposing to bid must obtain a printed copy of 
the proposals, specifications, contract and bond, and ex- 
amine the plans, drawings and profiles, now ready, 
and be guided thereby as to the nature of the work. Pro 
posals must be made for each section separately and the 
contracts will be awarded separately. Wm. E. WORTHEN, 
68 Bleecker St., New York, is the Engineer. DAvip 
QUACKINBUSH, Village President; Davip C, CURTIS, 
Chairman of Committee on Water and Sewers; JAMES H 
JENKINS, Village Clerk. Proposals must be addressed to 
the “The Committee on Water and Sewers.” 


Retaining Walls.— Providence, R. I.—Proposals for 
excavating soft material, refilling with sand or gravel, 
and building walls for the extension of the Woonasqua- 
tucket and Moshassuck rivers through the Cove basin, 
have been received by the Joint Special Committee on 
Railroad Terminal Facilities. The plans and specifica- 
tions were prepared by 8. M. GRAY, City Engineer. The 
following are the quantities and the prices of the engi- 
neer’s estimate :—A, 124,900 cu. yds. of excavation, 40 cts. 
per cu. yd., $49,960; B, 83,950 cu. yds. of sand or gravel 
filling, 50 cts. per cu. yd., $41,975; C, 1,528 cu. yds. of rip- 
rap, $2.50 per cu. yd., $3,820; D, 210 cu. yds. of concrete, 
$10 per cu. yd., $2,100; E, 800 spruce piles, $6 each, $4,800, 
F, 18,250 ft. B. M. of spruce lumber capping, $35 per 
1,000 ft. B. M., $638.75 G, 8,460 cu. yds. of rubble masonry 
in cement, $10 per cu. yd., $84,600; H, 2,825 cu. yds. of dry 
rubble masonry, $10 per cu. yd., $28,250; 1, 3,333 lin. ft. of 
coping set, and J, 2,608 lin. ft. of railing, 50 cts. per lin. ft. 
$1,666.50 ; 10 per cent., $21,781.03; total, $239,591.28. 

The proposals were as follows :—Jas. J. Newman, Provi- 
dence, R. 1.; A, 30 cts., $37,470; B, 60 cts., $50,370; C, $2 
$4,584; D,$7, $1,470; E, $4.75, $3,800; F, $35, $638.75; G, $7, 

59,220; H, $12, $33,900; I, 35 cts., $1,166.55, J, 50 cts. 
$1,301.50; total, $193,920.80. ’ 

R. J. Malone and Jno. T. Moore, New York City and 
Newburg, N. Y.; A, 40 cts.. $49,960; B, 59 cts., $49,630.50; 
C, $2.40, $3,667.20; D, $6, $1,260: E, $5, $4,000; F, $25, $456.- 
25; G, $6,40. $54,144, H, $11, $31,075; I, 60 cts., $1,999.80; J, 
75 cts., $1,952.25 ; total, $198,045. 

Boynton Bros., Providence and Boston; A, 60 cts., $74,- 
40; B, 60 cts., $50,370; C, $2, $3,056; D, $7, $1,470; E, $3, 
$2,400; F, $40, $730; G, $6, $50,760 : H, $8, $22,600; 1,70 cts., 
$2,333.10; J, 50 cts., $1,301.50; total, $209,960.60. 

Atlantic Dredging Co., New York City ; A, 39 cts., $48,. 
711; B, 60 ets., $50,370; C, $5, $7,640; D, $6.50, $1,365; E, 
$4.50, $3,600; F, $30, $547.50 ; G, $7.25, $61,335; H, $12, $33,- 
900; 1, 50 cts., $1,666.50; J, $1, $2,608; total, $211,738. 

Samuel R. Bullock, New York City; A, 38 cts., $47,462; 
B, 58 cts,, $48,691; C, $2, $3,056; D, $6, $1,260; E, $5, $4,000 
F, $40, $730; G, $8.50, $71,910; H, $12, $33,900. L, 40 cts.$1,333.- 
20; J, $1.05, $2,733.15; total, $215,075.35. 

Franklin A. Snow, Providence, R. I.; A, 44 cts., $54,956; 
B, 60 cts., $50,370; C, $1.25, $1,910; D, $7, $1,470; E, $7, 
$5,600; F, $30, $547 ; G, $5.50 ,$46,530 ; H,$16.50, $46,612.50, 
I, $1.25, $4,166.25 ; J, $1.75, $4,555.25; total, $216, 717.50. 

Chas. F. Mairs, New York City ; A, 42 cts., $52,458; B, 88 
cts,, $73,876; C, $1.65, $2,521. 20; D, $5.50, $1,155: E,$9.90 
$7,920 ; F, $30, $547; G, $5.75, $48,645; H, $14, $39,550; 1° 
$1.25, $4,166.25; J, 80 cts., $2,082.40; total, $232,921.35. 

Shaw & Whittlesey, Providence, R. I.; A, 4644 cts., $57- 
766.25; B, 80 cts., $67,160; C, $3, $4,584; D, $10, $2,100; E, 
$3.75, $3,000 ; F, $40, $730; G, $7.50, $63,450 ; H, $13, $36,725; 
T, 60 cts., $1,999.80; J, 80 cts., $2,082.40 ; total, $239,597.45. 

Jas. Ross, Ipswich, Mass., Thos. A. Rome, Newton; 
Mass., and F. H. Blaisdell, Lynn, Mass.; A, 70 cts., $87,430; 
B, 70 cts., $58,765; C, $38, $4,584; D, $10, $2,100; E, $6, 
$4,800; F, $60, $1,005; G, $7, $50,220; H, $11, $31,075; I: 
60 cts., $1,999.80 ; J, 50 cts., $1,301.50; total, $252,370.30. 

Edwareé L. Suffern, Plainfield, N, J.; A, 75 cts., $93,675; 
B, 92 cts., $77,234; C, $4, $6,112; D, $6, $1,260; E, $10, $8,000 ; 
F, $35, $638; G, $8.50, $71,910; H, $15, $42,375; I, $1.80, 
$5,999.40; J, $1.50, $3,904.50 ; total, $311,108.65. 

The contract has been awarded to James J. Newman, at 
$193,920.80. The committee has as yet taken no action in 
relation to filling the Cove Basin for the reason that in 
the opinion of the City Engineer it would not be desir- 
able to begin the work of filling until such time as the 
retaining walls approach completion. The estimate of 
cost for filling the Cove Basin, as made by the City Engi- 
neer, will bring the entire cost of building walls and fill- 
ing the Cove largely within the appropriation made by 
the City Council for completing this work. The channel 
forthe Woonasquatucket river is to be 100 ft. wide, and 
for the Moshassuck river 51 ft. wide, or a total of 18 ft. in 
width more than the outlets of the two rivers. 

Bridge.—The following proposals were received by the 
Sheboygan & Calumet Plank Road Co., of Sheboygan, 
Wis.. for 2rnishing the material and doing the work of 


building a bridge across the Sheboygan river, abou 
\% mile north of Millhome, on the Sheboygan & Calumet 
plank road. The proposals were to be for an iron bridge, 
l span, 80 ft. long, 16 ft. wide, with tubular iron or ston: 
piers; the same, combination, with either the abov: 
piers; also iron or combination bridge. two spans, of 40 ft 
each, with center and end piers of either material ; or « 
wooden bridge with stone or crib piers. Bidders wer 
required to submit their own plans and specifications. 
Pittsburg Bridge Co., Pittsburg, Pa., one span of 80 ft.. 
with cylinder piers, $1,963; two spans of 50 ft., with iron 
center and end piers, $2,033 ; two spans of 50 ft., with iron 
center pier, $1,800. Milwaukee Bridge Co., Milwaukee 
Wis.; one span of 80 ft., with iron piers, $1,950; two spans 
of 50 ft., with iron center and end piers, $2,010. Cham- 
pion Bridge Co., Wilmington, O.; one span of 80 ft., with 
iron end piers, $1,974; two spans of 50 ft. each, with iron 
center and end piers, $2,074; two spans of 50 ft. with iron 
center pier, $1,775. Wisconsin Bridge & Iron Works, Mi! 
waukee, Wis.; one span of 80 ft., with cylinder piers. 
$1,698; one span of 80 ft., without substructure, $1,400; 
two spans of 50 ft., with iron center and end piers, $1,835 ; 
two spans of 50 ft., with iron center pier, $1,600; two 
stone abutments, if required, $600. F. Maurer, of Mill- 
home, Wis.; one wooden bridge of 80 ft. span, $1,100. 
The contract was awarded to the Wisconsin Bridge « 
Tron Works. 


Bridge Contracts.— Belleville, N. J.—The contract tor 
the new bridge at North Belleville, has been awarded by 
the Boards of Essex and Bergen counties as follows 
masonry and piling, A. R. Morrison, $15,540; iron work. 
Smith Bridge Co., Toledo, O., $10,175. The total expense 
is limited to $26,000, half to be paid by Essex Co. The work 
will occupy about 4 or 5 months. 

Baltimore, Md.— The County Commissioners have 
awarded the contract for building a new bridge over 
the Little Patuxent river, on the old Washington road, in 
the sixth district, to the Wrought Iron Bridge Co.,of Can- 
ton, O., for $2,195. The masonry work for the abutments 
of the bridge will be in charge of C. F. RAPPANTER, of 
Ellicott City. The contractors have 3 months in which to 
complete the work. The bridge will have but one span, 
which will be 105 ft. long. 7 

Wellsburg, W, Va.—The Massillon Bridge Co., of Mas- 
sillon, O., has the contract for a bridge to cost $3,408. The 
Champion Bridge Co., of Wilmington, 0., has the con- 
tract for a bridge to cost $1,898. 

Fetterman, W. Va,—The Smith Bridge Co., of Toledo, 
O., has the contract for an iron bridge to cost about 
$5,000. 

Parkersburg, W. Va.—The following were the pro- 
posals received by the County Commissioners for the new 
iron bridge over the Little Kanawha river: Wrought 
Tron Bridge Co., Canton, O., $24,820; King Iron Bridge & 
Mfg. Co., Cleveland, O., $25,600; Penn Bridge Co., Beaver 
Falls, Pa., $25,690; Smith Bridge Co., Toledo, ©0., (iron) 
$25,900, (steel) $27,300, (different. specifications) $28,500 ; 
Mt. Vernon Bridge Co., Mt. Vernon, 0O., $25,982; RK. 
Meredith & Son, Marietta, O., $26,100; Columbia Bridge 
Co., Dayton, O., $26,100: Pittsburg Bridge Co., Pittsburg, 
Pa., $26,250; E. B. Henderson & Son, Marietta, O., $26,300; 
Variety Iron Works, Cleveland, 0O., $27,000; Groton 
Bridge Co., Groton, N. Y., $27,000; Lomas & Frye Bridge 
Co., Cincinnati, O., $27,392; Dean & Westbrook, New 
York, $27,393; Champion Bridge Co., Wilmington, 0.; 
$28,000; Massillon Bridge Co., (iron) $29,000, (steel) $32,000. 
The contract was awarded to the Wrought Iron Bridge 
Co. The bridge will be a Whipple double intersection 
truss, 206 ft. 444 ins. long, with a 20-ft. roadway and two 
5 ft. sidewalks. Mr. FICKINGER is engineer for the 
County Commissioners. 

Kansas City, Mo.—The centract for repairing the old 
southern bridge has been awarded to the Kansas Cit) 
Bridge & Tron Co. at $26,600. 

Lincoln, Neb.—The County Commissioners have 
awarded contracts for iron bridges, to the Ottumwa. 
Bridge Co., of Ottumwa, Ia., and for wooden bridges to 
T. J. Grant, of Denver, Col. 

San Bernardino, Cal.—The County Supervisors have 


awarded bridge contracts to A. McCrary & Son, and. 


the San Francisco Bridge Co.. of San Francisco, Cal. 

St. Paul’s Bay, Que,, Canada,—The contract for 
building the bridge at St. Paul’s Bay has been awarded 
by the Federal Government to Messrs. Cimon and Trem- 
blay, of that place. 


Bridges and Canals. 


Stone Arch Bridge.—The St. Paul, Minneapolis & 
Manitabo Ry. is putting in a stone arch bridge at Sauk 
Center, Minn. 


Bridge Works,.—It is exported that R. W. Curtis, of 
Decatur, Ala., will form a company to establish exten- 
sive bridge works at Chattanooga, Tenn. 


Nebraska City, Neb.—The new steel bridge built for 
the Chicago, Burlington & Quincy R. R., was formally 
opened Aug. 30 with appropriate ceremonies. The cost 
of the bridge was $1,500,000. 


Drainage Canals.—The Atlantic § Gulf Coast Canal 
Co., of Tallahassee, Fia., and the Okéechobee Land Co., 
have made a new contract with the State for draining 
swamp lands in south Florida. 
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The Quebec Bridge.—According to reports from 
Quebec, President Cleveland’s retaliation policy has 
given an unexpected stimulus to the Quebec bridge pro- 
ject. The directors of the bridge company held a meeting 
Aug. 28 and decided to proceed at once with the necessary 
surveys for the proposed bridge across the St. Lawrence, 
which is the last link needed to complete the chain of 
transcontinental communication via the Intercolonial 
and Canadian Pacific wholly on Canadian soil. 


Chambly Canal.—The Department of Railways and 
Canals, of Canada, has made considerable improvements 
at this canal. During the fiscal year ending June 50, four 
old locks, that had become an obstruction to the working 
of the canal, have been removed and first class new ones 
built in their place. The canal in the vicinity of St. 
John’s, Que., has been deepened and altogether, during 
the year, the sum of $80,000 has been expended by the De- 
partment on the canal. 


The Jeffersonville Bridge.—The Board of U.8. Engi- 
neers appointed to examine and report upon the plans 
of the proposed bridge across the Ohio river at Louisville, 
Ky., submitted by the Louisville & Jeffersonville Bridge 
Co., have presented their report and recommended as 
follows: ‘First; That the proposed bridge be moved 
further up the river, to some point at or above Wall St., 
in Jeffersonville, and that it be built with a channel span 
near the Indiana shore, of 500 ft. in the clear.— Second: 
If the present location of the bridge be accepted, the 
Board, while strongly disapproving of it, recommends 
that there be a span at least 650 ft. wide in the clear near 
the island shore, with the Kentucky pier at low water 
mark on theisland.” The proposed location of the bridge 
has therefore been disapproved by the Chief of En- 
gineers. 


Bridges. — Vermont. — Brattleboro. The scheme to 
bridge the Connecticut river opposite the Waite farm is 
again revived, and Chesterfield people are credited with 
a proposition to contribute $10,000 toward the project, 
provided Brattleboro will raise the balance. 

Massachusetts.—Wareham. The Old Colony R. R. 
has put in a newiron bridge.——Orange. The old wooden 
bridge over the railway tracks at South Main St., will be 
replaced by an iron bridge, 15 ft. wider and 3 ft. higher. 
The work is divided between the railway company and 
the city. 

Connecticut. — Canton. A new iron bridge is being 
built across the Farmington river in Collinsville.——The 
Connecticut River R. R. Co. has finished four of the five 
iron bridges which they planned in the spring for a sea- 
son’s work, and has begun work on the remaining one, 
just north of the Chicopee Junction depot. The others 
have been built over the upper canal at Holyoke, across 
the river at Mt. Tom, another at Northampton, and the 
fourth over the upper stream at Chicopee. 

New York.—Port Chester. The New York, New Haven 
& Hartford R. R. is building a 6-track bridge.——Way- 
ville. The highway bridge owned by the Fitchburg R. 
kK. has been condemned and a new one will be built.—— 
Medusa. The town bonds for the new iron bridge have 
been issued and disposed of.—Middleville. Work is in 
progress on the new iron bridge across the West Canada 
creek. Oneonta. The main span of the new iron bridge 
over the Susquehanna will be 170 ft. The piers will soon 
be ready for the iron work now in preparation. Another 
river bridge will soon be needed at East end. 

New Jersey.—Newark. A new bridge will be built 
over the Passaic to Kearny and Harrison ; also one over 
the Mill brook. 

Pennsylvania.—Lancaster. Col. SLAYMAKER has pre- 
prepared plans for a wooden bridge over Octoraro creek. 
Proposals will be received till Sept. 27.——Pittsburg. The 
30th St. bridge to Alleghany will be opened next week, 
There are two spans of 229 ft. and one of 305 ft. 

Maryland,.—Baltimore. A bridge across Jones Falls is 
proposed and estimates have been made for the City Com- 
missioner. The Cedar Ave. bridge is under construction ; 
it will be an arch bridge of 300 ft. span, with a 30-ft. road- 
way and two 6 ft. sidewalks; the cost is estimated at $58,- 
000. CHARLES H,. LATROBE, Engineer and Superintendent 
of Parks, is the engineer. 

Tennessee,—Normandy. The Nashville, Chattanooga 
& St. Louis R. R. Co. will build a new bridge over Duck 
river, 

Florida,—Palatka. The Palatka Bridge Co. has been 
incorporated by R. H. Mason, J. P. Kenny and J. P. 
PARROT, to build a bridge across the St. John’s river. 
Capital stock, $100,000. The office will be at Jacksonville. 

Alabama.—Eufaula. The Georgia Central R. R. Co. 
will build an iron bridge across the Chattahoochee.— 
Birmingham. J.D, Avery will build an iron bridge over 
the Cahaba river.——Florence. The Memphis & Charles- 
ton R. R. Co. will build a new channel span and draw for 
its bridge across the Tennessee river. 

Mississippi.—Natchez. A local company is to be or- 
ganized to build a bridge over the Mississippi, Address 
W. 8. MARTIN or 8. C. SHTELDS. 

Ohio.—Dayton. The Montgomery County Commis- 
sioners have sold $20,000 bonds for the Webster St. bridge 
and $20,000 for the Findlay St. bridge.—Cleveland. 
Work is being pushed on the new Seneca St. bridge, and 
it is expected to have jt completed by December. 








Indiana,—Indianapolis. The County Commissioners 
will probably have an iron bridge built over the run at 
Auburn 8t. 

Michigan.—Manistee. The bridge and trestle for the 
Manistee & Northeastern Ry. is nearly completed. 
Detroit. The Michigan Central Ry. will lower the Jeffer- 
son St. bridge 1 ft. and build a new bridge over its tracks 
at W. Fort St. 

TWinois.—Carlyle. A $3,000 iron bridge 1s being built 
over Shoal creek about 144 miles south of Germantown. 
The citizens of Germantown are paying for it and they 
are going to hold a grand picnic and barbecue Sept. 12, 
the proceeds of which are to be applied to the bridge 
fund. 

Wisconsin.—La Crosse. Messrs. Horton & O'Neil, who 
built the high wagon bridge at Dubuque, Ia., which was 
completed last year have made a proposition to builda 
similar bridge across the Mississippi at La Crosse. Sur- 
veys have been made and the estimated cost for the 
brid ze and a road across the La Crescent marsh is $200,000. 
The movers in the scheme ask a bonus from the city of 
$80,000. 

Minnesota,—-Minneapolis. Engineer CAPPELEN states 
that owing to the non-arrival of the iron required the 
superstructure for the bridge across the railroad tracks 
on Lyndale Ave. will not be completed before the end of 
September. The Franklin Ave. bridge will soon be ready 
for the paving.——-St. Paul. President R. 8. Haves, of 
the St. Paul & Duluth Ry., has had specifications and 
contracts prepared for new iron bridges over the prin- 
cipal streams on the line; the Snake, Grindstone, Kettle 
and St. Louis rivers.——Winona. The Winona & South- 
western Ry. Co. has been authorized to build a combined 
railway and highway bridge across the Mississippi. 

Kansas.—Leavenworth. The special committee on 
the 2nd St. bridge over Three-Mile creek has reported in 
favor of constructing an iron deck bridge, 66 ft. long, 
with roadway 30 ft. wide and two 5 ft. sidewalks, sup- 
ported on’stone abutments; one of said stone abutments 
to rest on the stone ledge on the south side of said creek 
and the other abutment in the bed of the creek. The 
City Engineer presented plans, specifications and esti- 
mates of cost of such a bridge at the Council Meeting 
Sept. 5, and proposals will soon be advertised. 

Missouri.—Kansas City. It is reported that W. E. 
WINNER has made arrangements for the construction of 
the railway, highway and dummy line bridge across the 
Missouri which was authorized by the last session of Con- 
gress. The cost has been estimated at $600,000. 

Colorado.—_New Castle.—A_ bridge will probably be 
built across Grand river by the County Commissioners. 

Oregon,.—Portland. The Morrison St. Bridge Co. has 
fitted new and larger wheels to the turntable of the draw. 
It is proposed to put in a steam turning gear. 

California.—San Francisco. Asst. Eng. UHLic, of the 
Harbor Commission,has prepared plans fora bridge across 
East St. from the end of Sacramento St. to the ferry. 
It will be 90 ft. span. Santa Barbara. The City Trus- 
tees will order a vote on the issue of bonds for $25,000 for 
bridges.——Sacramento. The Sacramento County Com- 
missioners and the San Joaquin Supervisors will build a 
bridge across the Mokelumne river at Benson’s Ferry. 

Texas.—E)] Paso. The Senate Committee, at Wash- 
ington, D. C., has reported a bill to authorize the con- 
struction of a highway and street railway bridge across 
the Rio Grande between E) Paso and Paso del Norte.—— 
Ballinger. Work is progressing on the new railway 
bridge. 

Canada—Coteau Landing, Que. Messrs. MCMAHON, 
BEGG and SHEA, of St. Catherines, Ont., have closed a 
contract with the Canada Atlantic Railway Co., for 
the construction of a bridge over the St. Lawrence river 
at Coteau Landing. The contract price aggregates $560,000. 





WATER. 


Rochester, N. Y.—The Holly Steam Heating Co. is at 
work on the apparatus for the city of Rochester, where a 
building is now in course of erection on Aqueduct St. 


Lincoln, Neb.—A water supply is needed for the State 
Fair, held by the Nebraska Exposition Co., and the Board 
of Public Works has been instructed to enter into a con- 
tract with Joseph Burns, the well sinking contractor, for 
wells at the fair grounds. 


Richmond, Va.—The sub-committee which recently 
visited Washington, Baltimore, Philadelphia and New 
York to inquire into the best means of increasing the 
capacity of the gas works, has made its report, in which 
it states that unless the city is ready to spend a very 
largé sum on the present gas works, it would recommend 
the erection of a water-gas plant with a daily capacity of 
500,000 cu. ft. The Committee on Light has decided that 
coal-gas, instead of water-gas, shall be used in increasing 
the capacity of the gas works, and a resolution was 
adopted instructing the Chairman and the Superinten- 
dent to advertise for proposals for erecting new benches, 
etc. 


Natural Gas at Sparta, Ill.—The City Council and the 
owners of the gas well No.1, have not yet agreed as to 
the terms of franchise in the matter of furnishing light 


and fuel for city consumption. The Council desires on 
the city’s part prétection against any monopoly that 
might result in a demand for exorbitart prices; on the 
other hand, the company wants a reasonable assurance 
that, when they hate invested a large sum of money in 
piping the streets, the contract shall be such as to give 
promise of fair returns. Meantime, temporary piping 
supplies gas free for all who wish it. 

Petersburg, Va.—A reservoir is being built to supply 
water to the Virginia Normal & Collegiate Institute, 


Natural Gas.--The Philadelphia Natural Gas Co. is per- 
fecting arrangements to build a 20-in.line from Grapeville 
to Murrayville, Pa., a distance of 7 miles. At the latter 
point the new line will connect with the regular system of 
the company. 


Water Power.—At Gothenburg, Dawson Co., Neb., it 
is proposed to use the water from the Platte river for 
water power, by means of a canal 7'4 miles long, emptying 


into a reservoir 40 ft. above the town. The reservoir will 
cover an area of 80 to 100 acres. 
Bloomington, Ill.—According to report the mayor stil! 


refuses to sign the contract with the Jenney Electric Co 
unless the contract contains the clause permitting the 
Council to throw up the contract at the end of any year, 
but the company will not accept the contract if this 
clause is inserted. The mayor believes that the contract 
would not be legal without the clause, but the company 
does not wish to invest $80.(00 with the chance of being 
ousted in a year or two. 


Los Angeles, Cal.—F. T. Newnery, C. E., of San 
Francisco, has sent a communication to the Los Angeles 
Board of Trustees, offering to furnish plans for a sewer 
system to take the place of the proposed outfall sewer. 
He suggests separating the water from the sludge, using 
the former for irrigation, and either burning the sludge 
or making manure out of it. He claims that the cost 
would be much less than for a $300,000 outfall sewer. 


Water Waste at Lincoln, Neb.—The Mayor has sent 
a communication to Water Commissioner LYMAN urging 
him to take some immediate -steps towards reducing the 
excessive waste of water. Twice the necessary amount 
of water is being used, and even with the two pumps run- 
ning night and day it is impossible to keep up a proper 
pressure. The works are pumping not less than 2,500,000 
galls. per day, which pmount would be ample for all le- 
gitimate purposes. The Water Board has adopted stringent 
rules, but little attention is paid to them. Citizens who 
persist in letting the water run from faucets and closets 
will be fined or have their supply: shut off. Each con- 
sumer is now to be supplied with a copy of the rules and 
regulations, and a system of night inspection will be 
started in order to detect and locate the points where 
water is being wasted. 


Electric Light i» St. Paul, Minn.—The St. Paul Gas 
Light Co. has been made the defendant in an important 
suit commenced by the United States Electric Lighting 
Co. and the St. Paul Electric Light & Power Co. “In 1886 
the St. Paul Gas Light Co.entered into a contract with 
the United States Electric Lighting Co. and the St. Paul 
Electric Light & Power Co. by which the former was 
given the privilege to use certain patented machinery for 
electric lighting in St. Paul. The defendant isnow about 
to discard the system sold to it by the plaintiffs and put in 
what is known as the Westinghouse alternating system, 
The plaintiffs propose to hold the gas light company to 
its contract and compel it to either continue using their 
system or discontinue the incandescent business alto- 
gether. They therefore ask the court to issue an injunc- 
tion restraining the defendant from using in St. Paul any 
system of incandescent lighting other than that supplied 
by the United States Electric Lighting Co.” 


Greenville, Tex.—Hon. W. G. PERKINS, the mayor, has 
received a communication from JOHN W. HARRISON, of 
St. Louis, one of acompany proposing to build a system 
of water works here, tothe effect that the company is 
only waiting the arrival of J, H. Cook, of Greenville, to 
sign the acceptance of the franchise, when the same will 
be filed with the city of Greenville; also that the water- 
works company will proceed with the work of construc. 
tionat once. The mutual acceptance of the proposition 
is virtually closed. The company is to make a lake 1 mile 
northwest of the city to hold 3,000,000 galls. of water; to 
furnish a steel stand-pipe 130 ft. high and 15 ft. in dia 
meter; the system to supply 2,,000,000 galls. of water 
daily ; the engine and pump-house to be of brick. There 
is to be 1 mile of 10-in. pipe, 4 miles of 6-in. pipe, and 
enough smaller pipe to supply all parts of the city. Sixty 
hydrants are to be furnished for fire and other purposes, 
to be located by the City Council. The rate for water to 
private parties is not to exceed the lawful rate for Dallas 
and other Texas cities. The franchise fixes a maximum 
rate to be charged. The system is to cost about $85,000, is 
to be owned and operated by the company, and the city 
of Greenville is to pay an annual rental of $5,000. The 
company is composed of Jonn Harrison, T. B. NICHOLS 
and THomas Howarp, of St. Louis, and T. H. Kino, J.H. 
Cook and J. D. Lassarer, of Greenville. Work must he 
begun within 6) days and be completed inside of 6 
months. 
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Duluth, Minn.—“The City Council of Duluth, acting 
upon recommendation of Mayor SuTPHIN, has directed 
the City Attorney to bring suit to annul the charter of 
the Duluth Gas & Water Co., and to procure, if possible, 
an injunction preventing them from connecting the Su- 
perior Water-Works system with the pipes of the Duluth 
system. The charter of the company was granted in 1883 
to run for 30 years, and the company has expended over 
$1,000,000 in mains and works. The cause of the Council's 
action is alleged general failure to supply the city with 
adequate reservoirs and pressure and with pure water,and 
failure in many other ways to live up to the provisions of 
the charter,—Detroit Free Press. 


Helena, Mont.-—The Helena Water Co. is extending its 
distribution system through the Grand Ave. addition, 
which will be a great improvement to the northern part 
of the city. The following resolution has been adopted 
by the City Council:—That until the legal status of the 
question be decided by the court of last resort, the city 
use no more water for municipal and fire purposes from 
the pipes, mains and hydrants of the new or West Side 
Water Co. or the W. A. Chessman and Helena Water Co. 
and for the purpose of carrying into effect this resolution 
the city clerk is hereby directed to notify each of said 
companies and persons of the determination of the city 
council, and to direct the fire marshal and employés of 
the city that no further water is to be used from said 
companies’ and persons’ mains, and that they and each of 
them are directed not to use any of the bydrants belong- 
ing to either of said companies or persons.” 


Sewerage. Newport, R. I,—The sewer tunnel is com- 
pleted, and the sewerage work is nearly finished. 

Syracuse, N. ¥.—The Mayor isin favor of building a 
trunk sewer at Onondaga creek, which would cost about 
$300,000. It is proposed to get an appropriation through 
the Legislature for $300,000 or $400,000 for thisavork. 

Philadelphia, Pa,—The Board of District Surveyors 
has approved plans for new sewers and extensions. 

Americus, Ga.—A system of sewerage is contemplated 
and the mayor has been authorized by the council to have 
estimates made of the cost of a complete system, 

Chicago, 1U.—Work is in progress on the assessments 
for the Parkside drainage system. The system will cost 
$14,600, and will free from all surface water the terri- 
tory between Sixty-seventh and Seventy-fifth Streets, 
Cottage Grove Avenue, and the lake. Work on the Wood- 
lawn Park drainage system, which is much more ex- 
tensive, is being rapidiy pushed, a large force of men 
being employed. 

Springfield, Mo,—An ordinance has been introduced 
to authorize the issue of bonds for $150,000 for a sewerage 
system on the Waring plan. It is possible that only $75,000 
will be voted for. A vote will be taken some time this 
month, 

Rochester, Minn.—The city has accepted the proposi- 
tion for a system of sewers and will issue bonds for $20,000 
for the completion of the works. 

Mitchell, Dak.—The City Council has engaged a firm 
of engineers of St. Paul, Minn., to prepare plans for the 
proposed system of sewerage. 

Helena, Mont.—The $150,000 bonds for sewers have 
been sold to W. E. Cox, representing Boston capitalists, 
at 1 per cent. premium, or $151,500 for the entire issue. 
The Sewerage Committee has recommended that work be 
begun at once, that an outlet be made for Sewerage Dis- 
trict No. linto the Ten Mile creek, and that a filtration 
farm of not less than 80 acres be procured as an outlet for 
District No, 2. 

Fresno, Cal.—Landreth & Fitzgerald, Civil Engineers, 
of Schenectady, N. Y.,and Henry Anderson, of San Fran- 
cisco, have offered to submit plans for a sewerage system. 


Water Works.—Rhode Island.—Jamestown. The 
Jamestown Water Co. will purchase an area of land upon 
which a large well, 6 or7 ft. deep, will be dug; an ampie 
supply of spring water is expected. The supply will be 
by gravity and pipes will be laid in the main streets and 
to the steamboat dock. 

Massachusetts.—Great Barrington. The injunctionto 
restrain the Great Barrington Water Co.from taking water 
from the Leavitt brook has been granted, with the pro- 
vision that it will be removed if at any time the com- 
pany finds it necessary to take the water to supply the de- 
mands of consumers. The application of the Berkshire 
Heights Water Co.foran injunction to restrain the former 
company from supplying water to patrons of the latter 
company was denied. There is some talk of taking a 
supply from Mansfield lake. 

Ohio.—Cincinnati. The Board of Public Affairs has 
voted to pay half the expense (not to exceed $15,000) of 
the surveys for the new water-works; the money to be 
paid out of the water-works fund. 

Virginia.—Covington. Water-works are to be built 
by a local company. Address E. M. NETTLETON.— 
Abingdon. It is proposed to issue bonds for $20,000 for 
water-works and gas works.——Lexington. Thecontract 
made recently with the Glamorgan Pipe Foundry, of 
Lynchburg, calls for about 2% or 3 miles of 4 and 6-in. 
pipe, to be laid between the reservoir and Conner’s spring. 
The contract is worth about $6,000. 


West Virginia.—Huntington. Another test of the 
water-works has been made, with more satisfactory re- 
sults than the former tests. W.W. CuNNINGHAM is the 
manager. 

Tennessee.—Nashville. The engines for the new 
water-works are being erected and will be ready for use 
by November. 

North Carolina.—Chariotte. The water-works are 
being extended at a cost of about $6,000. 

Florida.—Tallahassee. A vote will be taken shortly 
on the proposition to issue bonds for $30,000 or $35,000 for 
a system of water-works. Plans and specifications have 
been prepared by H. 8. Duvat. 

Michigan.—Grand Rapids. The Hydraulic Co. has its 
stand-pipe nearly completed. The water is of good 
quality and the pressure satisfactory. 

Towa.—Tipton. Water-works are to be built.—~Bur- 
lington. The daily papers are full of letters from parties 
wishing to air their views on the water franchise and the 
water question in general.—wWest Liberty. A vote will 
be taken shortly on the proposition to bond the town for 
$10,000 for water-works.— Cedar Rapids. The second 
artesian well at the water-works is flowing at the rate of 
300 galls. per minute, and the flow of the other well is not 
decreased. Another well will be sunk and the three wells 
will be connected directly with the pump sv that the 
water will be drawn direct from the wells and the pumps 
be assisted by an equivalent to 14 lbs. pressure. This will 
give the city a supply of 1,250 galls. per day more than is 
needed. 

Missouri.—Washington. The water company has 
completed the overflow wall between the reservoirs. It 
is of solid masonry, 40 ft. long, 5 ft. wide at the base, 12 ft. 
high, and 2 ft. wide at top. The company has also 
finished the excavations for the pump house, and the en- 
gines will be placed in a pit, about level with the river 
bed. 

Kansas.—Olathe. The city will probably replace its 
present filter with one of different make. 

Nebraska.—Lincoln. Contractor Joseph Burns is sink- 
ing 20 wells on the grounds of the State Fair, and has 
guaranteed a daily supply of 250,000 galls.——Valparaiso. 
Water-works are to be built ata cost of about $15,000.— 
Central City. Water-works are to be built and $20,000 
have been voted for the purpose.——North Bend. Water- 
works are to be built. 

Colorado,—Gienwood Springs. The water-works will 
be opened with some ceremony. They represent an in- 
vestment of $75,000. MASoNn W. MATHER is the engineer. 

California,—Anderson. On Aug. 23 the Anderson 
Water Co, turned water into the mains from the reser- 
voir.—San Bernardino. The City Engineer, A. H. Korsia, 
has made an estimate of the cost of a system of water 
pipes to supply the engines with water in case of fire, and 
finds that with cast-iron pipe it would cost $8,637 ; patent 
pressure pipe $6,828; No. 12 sheet iron pipe $4,282. 

Texas,—Galveston. Work is nowin progress on four 
of the driven wells. Pipe laying, and work on the foun- 
dations of the pumping station are also in progress. Well 
No. 4 is down 340 ft. 

Canada.—Shelburne, Ont. The town has voted to ap- 
propriate $12,000 for water-works.—Vancouver, B. C. 
The pipe across the narrows at the entrance to the harbor 
was successfully laid Aug. 28, by the water-works com- 
pany, ensuring an ample supply of fine water from Cap- 
ilano river. The works are now well advanced and in a 
short time the complete system will be in operation 
throughout the city. 

mt 


Special Reports of Water-Works 
Construction, 


THE ENGINEERING NEWS MANUAL OF AMERICAN 
WATER-WORKS is now being compiled, and will be 
indispensable to every manufacturer, engineer and 
contractor in any way interested in Water-Works 
eonstruction and maintenance, and will be ef great 
value to Water-Works superintendents and projec- 
tors of new works. 

Superintendents of water-works and water com- 
panies will wish to see correct and complete data 
concerning their Works in our MANUAL, and to en- 
sure this they should send in reports at once upon 
the blanks which we have already sent to every 
Water- Works office in the United States and Canada. 
Many have delayed their report, and if the blanks 
we intended for them have been lost in the mail, 
or mislaid, we will send more upon request. 

We must have a report from every public water 
supply system in North America, so those who reply 
to our inquiries at once will save a second inquiry. 
We also wish to know of every new Water-Works 
plant in process of constraction, and of every new 
project in this line. We will send to any one desir- 
ing them, blanks upon which reports can be made. 

Further details of the MANUAL will be advertised 
later. We abstract from our special reports for the 
MANUAL the following items of current interest : 


BUFFALO, N. Y., Aug. 30, 1888. 

EDITOR ENGINEERING NEws:—The Albion Water-Works 
Co. began the construction of their works to supel Al- 
bion, N. Y., May 1, 1888 and have nearly finished them, 
Bassett Bros., this city, are the Engineers and Contractors 
for the,works,tand have sublet the masonry and founda- 
tions to Ward 8.Bissell,Albion. Volker & Felthousen,Buf- 
falo, furnish the pumps; R. D. Wood & Co., hog 
the pipe and specials; the Ludlow Valve: Mfg. Co., Troy, 


the valves and hydrants,and Riter & Conley, Pittsburg. 
the stand-pipe, ater is taken from flowing wells and 
pumped to a 250,000-gall. > There are two com 
pound duplex pumps with a combined daily capacity of 
~,000,000 galls. The service pipes are of wrought-iron and 
there will be 8 miles of cast-iron mains. e hydrant 
rental is $3,000 a year for 80 hydrants, E. M. BAsserr. 


We have received from Henry B. Smita, M. Can. Soc 
C.E., of Vancouver, B. C., a very full and interesting de- 
scription of the works now under construction by the 
Vancouver Water-Works Co., Limited, for the supply of 
Vancouver. These works were designed by G.A. KEEFER 
M. Inst. C. E., London, England, and are being con: 
structed with Mr. SmirH as Resident Engineer, Capt. 
JNO.IRVING is President and J.W. MCFARLAND, Secretary 
of the Company, which has a capital stock of $250,000. 
All the contracts have been let except those for street 
trenching and it is expected that the works will be in op- 
eration by Nov. 1, 1888. The contractors for clearing, 
close cutting and grubbing are Stevenson & McCraney, 
Vancouver; for laying mains to city, Keefer (H. F.) & 
McGillivray, Vancouver ; for delivering pipes to the city, 
Berry & Co., Vancouver; for the cast and wrought-iron 
distribution pipes, Welch, Rithet & Co., Victoria, B. C.- 
for steel mains and for valves and hydrants, Albion Iron 
Works Co., Limited, Victoria, B.C. 

The source of supply is the Capilano river , a mountaiy 
stream with rapid fall. An impounding reservoir js 
formed by a timber dam loaded with boulders at a point 
about ten miles from the city. From this point water is 
conveyed by gravity to Vancouver, a submerged main 
being laid across Burrard Inlet and Coal Harbor Bay. The 
distribution system will have about 914 miles of pipe and 
75 hydrants. A more extended description of these works 
will be givenin the Manual. 
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RECORD OF NEW WATER-WORKS 
CONSTRUCTION. 





(Specially Communicated.) 


CONTINUED FROM PAGE 178. 


Clarksburg, W. Va.—The works were commenced 
in June, 1888, and are to be completed in October, 
1888, They were designed by JoHN W. HILL, M. E, 
of Cincinnati, O., who is also Constructing Engi 
neer. The contractors are as follows: for pumping 
machinery, Deane Steam Pump Co., of Holyoke, 
Mass., by J. F. Osbern’s Sons; for pipe and specials, 
R. D. Wood & Co., of Philadelphia, Pa.; for valves, 
Eddy Valve Co., of Waterford, N. Y.; tor hydrants, 
Bourbon Copper & Brass Works, of Cincinnati, 0.: 
for tanks, Cox & Morrison, of Wheeling, W. Va. : 
for trenching and pipe laying, R. B. Carothers, of 
Newport. Ky. The supply is taken from the West 
Fork of the Monongahela river and pumped to two 
steel tanks, 40 ft. diameter and 30 ft. deep, with a 
capacity of 280,090 galls. each, by two compound, 
duplex, direct acting pumping engines with 
a daily capacity of 500,000 galls. The engines pump 
against a head of 340 ft. There will be 6.5 miles of 
cast-iron mains, and 51 hydrants. Ordinary and 
fire pressure, 80 lbs. Cost of works, $50,000; for 
which bonds for $50,000 have been issued; rate of 
interest, 5 per cent. The works are owned by the 
town, and are managed by a Board of Water Com- 
missioners, consisting of R. F. LOWNDEs, T. M. 
JACKSON and J. B. HART. The present population 
is 8,000. (Date of special report ; Aug. 10, 1888). 


Concordia, Kan.— The works were commenced in 
June, 1887, and were to be completed in March, 1888 ; 
at the date of our special report, February 2, 1888, 
they were finished with the exception of the wells. 
They were designed by G. W. PEARsONS, of Kansas 
City, Mo., and D. L. GREGG, of Concordia, was Con- 
structing Engineer, with L. D. MAy, of Lincoln, 
Neb., as Superintendent. The contractor was W. 
J. Cooper, of Lincoln, Neb. The buildings are of 
rubble masonry, on concrete foundations; Milwau- 
kee cement was used. The pipes are of cast-iron, 
laid 5 ft. deep. The valves and hydrants were sup- 
plied by the Galvin Brass & Iron Works, of Detroit, 
Mich., and the pumping machinery by the Deane 
Steam Pump Co., of Holyoke, Mass. The supply is 
taken from the Platte river, at a point 300 ft. from 
the pumping station, and pumped to a stand-pipe 
15 ft. in diameter by 75 ft. high,by a Deane pumping 
engine of 1,000,000 galls. daily capacity. There are 
6 miles of pipe and 52 hydrants. The mains are of 
cast-iron ; services of lead and iron. Ordinary pres- 
sure, 60 Ibs.; fire pressure, 100 Ibs. Cost of works, 
$45,000 ; debt, $45,000; rate of interest,5 per cent. 
The works are owned by the city. The present pop- 
ulation is 4,000. / 


(TO BE CONTINUED), 
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